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LIST OF SYMBOLS
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Symbol
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HSDS

Description

SAlS

Al

Bl

VSND

CHS

CLR

CMXS

CMYS

CMZs

Cp

LONSP

AlS

LATSP

B1S

Fore and aft flapping angle
with respect to the shaft
(positive aft), deg

Lateral cyclic angle with
respect to the shaft (posi-
tive down @ ¥ = 90°), deg

Lateral flapping angle with
respect to the shaft (posi-
tive down @ ¢ = 90°), deg

Fore and aft cyclic angle with
respect to the shaft (positive
fwd) , deg

Speed of sound, knots

H-force coefficient/rotor
solidity ratio

4
CH/O' = H/pnﬂ Ro

Lift coefficient/rotor
solidity ratio 2 4

CL/U = L/pa(l’R o
Rolling moment coefficient/
rotor solidity ratio

2.5

MX/G X/ P
Yawing moment coefficient/
rotor solidity ratio

CMYIO’ = M, pnlPR0

Pitching moment coefficient/
rotor solidity ratio

2.5
C = M, prl R0
MZIO’ 2/P

Power coefficient based on the
mast torque Cp - Q/pn‘ﬂst
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LIST OF SYMBOLS (Continued)

Computer Notation
§2§§0I Scale Data HSDS Description
C / CPS - Power coefficient/rotor
plo solidity 2.5
Cp/O' = Q/p'n'ﬂ Ro
CP CPOS - Minimum power coefficient/
olo rotor solidity ratio
2
C = C -(c 24~
poltr o/e ™ Cr/e) o/
CT CT - Thrust coefficient
cp = THmr?
CT/U CTS - Thrust coefficient/rotor
solidity ratio
_ 2_4
Cofo = TATQ RO
Cx/ CXR - Drag coefficient/rotor solidity
T :
ratio 2 4
CX/O’ = Dprl°R O
CY/a CYR - Y-force coefficient/rotor
solidity ratio
2.4
CY/G = Ypr Q'R O
D D - Drag, 1b
D/o' DRG6 - Drag referred to sea level
standard conditions, 1lb
f FE - Flat plate drag area
F = D/g, ft2
FM FM - Figure of merit
- 3/2
FM = .707 CT /Cp
H FORH - H-force, perpendicular to the
shaft, 1b
H/c' FRH6 - H-force referred to sea level
standard conditions
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LIST OF SYMBOLS (Continued)

Computer Notation

Symbo L Scale Data HSDS Description
HPMAST MHP - Horsepower based on mast torque
HP = Q(/550
HPMASTAT' PWR6 - Horsepower based on inast torque
referred to sea level standard
conditions.
HPB HPB - Horsepower based on wind
tunnel balance
HPLC PLC - Horsepower based on test
stand load cell
L L - Lift, 1b
L/o'! LFT6 - Lift referred to sea level
standard conditions, 1lb
MTIP MTIP - Advancing tip Mach number
_ 2
MTIP = (VFPSZI;QR) +
Y
ZVFPSﬂRcosaS) c
PT - Data point number
q Q - Dynamic pressure, lb/ft2
QMAST SFTQ MASTQ Mast torque, ft-1b
QLC QLC QLC Load cell torque, ft-1b
R R - Rotor radius, ft
T THST - Thrust along the shaft axis, 1lb
T/o'! TST6 - Thrust referred to sea level
standard conditions, 1lb
VKTS VKTS - Tunnel speed, knots
VTIP OR - Rotor tip speed, VTIﬁ=QR, ft/sec
Y SIDE - Y-force, lb
Y/o! SID6 - Y-force referred to sea level

_standard conditions, 1b
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LIST OF SYMBOLS (Continued)

Computer Notation
Symbol Scale Data HSDS Description
o ALFC - Control axis angle of attack,
c
deg ax =a_ - B
c s ls
ag ALFS - Shaft angle of attack referred
to wind axis, deg
& pnmp ALTP - gip path plane angle of attack,
eg = -
®rmp = %g 90 + als
n EFF - Propulsive efficiency based
on the mast torque power
M= (T VFPS) cos as/550 HPpa o
OTIP THTA THETA Tip collective angle, deg
K ADVR - Advance ratio K= V/QR
Q RPM NPR Rotor rpm, rpm
o S1G - Rotor solidity (.0891)
o’ RHOR - Air density ratio o’= p/p
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I, SUMMARY

A 25-foot diameter tilt rotor was tested in the NASA-Ames

40~ by 80-foot Large-Scale Wind Tunnel under NASA Contract
NAS2-8580. The test confirmed the predicted autorotaticn

capability of the XV-15 tilt rotor aircraft.

Autorotations were made at 60, 80, and 100 knots. A limited
evaluation of lateral cyclic was made. Due to instrumentation,
electrical, and mechanical problems, there was not time to
expand the 1970 test envelope. Check runs that were made
compared with the 1970 wind tunnel test at hover and 80 knots.

Test data indicate a minimum rate of descent of 2200 feet per

minute at 60 knots at the XV-15 design gross weight of 13,000
pounds.

301-099-005 I-1
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IT. INTRODUCTION

This report presents the results and a brief analysis of a wind
tunnel test of a 25-foot-diameter rotor designed for tilt-rotor
aircraft operation as shown in Figure II-1. Testing was
accomplished to determine rotor performance and blade loads
during forward flight and autorotation. The rotor tested was
identical to that used on the XV-15 tilt rotor research aircraft.
Testing was accomplished in the NASA-Ames 40- by 80-foot wind
tunnel. Work to prepare the model, testing, and documentation
were accomplished under NASA Contract NAS2-8580.

This particular rotor configuration was tested in the ARC 40-

by 80-foot wind tunnel in 1970 to obtain performance, blade
loads, and dynamic stability characteristics in forward flight.
Since that time, the control system design of the rotor has been
changed to incorporate provisions for lateral cyclic control.

In addition, the autorotation capabilities of the tilt rotor
have been given considerable attention since that testing through
analytical work and small scale model tests. The indications
were that autorotation would be a critical area of operation and
require full scale testing. Since the 1970 test, the tunnel
test stand configuration was changed to accommodate autorotation

shaft angles allowing the expansion of the test envelope of
the tilt rotor,

Several instrumentation problems encountered during this test,
although unrelated to rotor performance, limited the forward
flight testing. Limited testing was accomplished to verify the
effects of lateral cyclic on the reduction of lateral flapping
and bhlade loads. Most of the test period was spent obtaining
autorotation cha-acteristics at several shaft angles and air-
speeds. Comparisons made between analytical methods and test
show the rotor to require higher shaft angles to autorotate
than predicted.

301-099-005 II-1
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III. DESCRIPTION OF TEST HARDWARE

A. Tilt Rotcr and Controls

1. Description

The 25-foot three-bladed tilt rotor is a gimbaled,
stiff-inplane rotor with an elastomeric hub spring
to provide increased control power and damping
during helicopter mode. The rotor has a swashplate
which provides two axes of cyclic pitch and has
positive pitch flap cou, *ing. Blade collective
pitch is provided by a rise~and-fall collective
head assembly above the rotor through three walking
beams. Rotation of the rotors is such that inboard
blade tip rotation is aft for helicopter mast angles
and up for airplane mast angles. During this test
the right hand rotor was tested giving rotation
clockwise {(view looking forward).

The blades have a bonded aluminum honeycomb afterbody
and 17-7PH stainless steel spars and skins. The
airfoil sections vary from an NACA 64-208 section

at the tip to a NACA 64-429 at the root (r/R = .13).
The combination of twist and camber was selected to
meet the aerodynamic requirements for both helicopter
and airplane flight, and to permit the blade spar
structure to have a uniform twist rate. Total
aerodynamic twist from rotor centerline to blade

tip is 45 degrees.

Table III-1 provides a summary of the pertinent data
concerning the rotor. References 1 and 2 provide a
complete description of the rotor

2. Natural Frequencies

Prior to the wind tunnel tests, the rotor natural
frequencies were calculated using the Myklestad -

BHT normal modes program. These results were then
compared with the frequencies reported in reference 2.

Figure III-1 shows the results obtained for the
asymmetric (cyclic) modes, while Figure III-2
gives the comparison for the symmetric (collective)
modes. These figures show good agreement between
the recently calculated frequencies and those
previously reported, especially for the lower
frequencies.

301-099-005 ITI-1
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The fan plots indicate that there would not be any
serious resonance problems at operating RPM.
During the test, the small resonance at 350 RPM,
during run up to rpm, was quite evident confirming
the crossing of the 2/rev line by the first cyclic
inplane mode. Other than that, no problems were
encountered.

B. Test Stand

1. Description

Test stand used for this test was the NASA Propeller
Test Rig (PTR). The power module of this test rig
consists of two 1500-HP electric motors mounted in
tandem on a frame, driving an R-2800 engine reduction
gearbox. The power module was mounted on the two
15-It. main struts to the balance frame in the 40- by
80-foot wind tunnel. With the PTR in this configuration,
rotor shaft angle-of-attack was changed by yawing the
complete test rig. At ¥ = 09, the rotor was in air-
plane flight. At ¢ = 90°, the rotor was in helicopter
flight. Shaft angle-of-attack range tested was from

0 degrees (airplane) to 110 degrees (helicopter-auto-
rotation). Tunnel test stand has the capability of
varying shaft angle from +109 to -191 degrees.

The rotor gearbox adapter and mast case to the PTR
was the same as used during the 1970 wind tunnel
test as described in Reference 1.

2. Natural Frequencies

A vibration analysis of the Propeller Test Rig, with

the 25-foot tilt rotor installed, was made prior to
testing. The test stand structure was modeled on the
NASTRAN structural analysis and the natural frequencies
determined as reported in the pre-test report, Reference 3.

A vibration survey of the actual Propeller Test Rig
installed in the tunnel was made without a rotor to
determine the principal frequencies and damping of
the structure and with dummy weights representative
of the rotor. The rotor-off transfer function was
measured in the longitudinal, lateral, and vertical
directions for yaw angles of VY= 0° and 90°. Rotor
weights-on results were obtained for lateral and
vertical modes at ¢ = 0  only. The direction of
shaking (lateral or longitudinal) is defined with
respect to the PR module, not the kalance and wind
tunnel. The test procedure and complete results are
described in detail in References 4 through 6.

301-099-005 III-2
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The measured test stand natural frequencies are
compared to the calculated frequencies in Table
III-2.

C. Instrumentation

Conventional instrumentation was used to measure loads,
control positionn, deflections, and accelerations.
Rotating system instrumentation channels utilized a
52-ring slipring to pfgyide 2 excitation power channels
and 24 data channels. Table III-3 summarizes the
data channels recorded. All channels were recorded

on the 40- by 80-foot wind tunnel High Speed Data
Acquisition System (HSDAS). The HSDAS was used to
provide digital printouts of analog traces, harmonic
analysis, and calibration information. One oscillo-
graph was used to monitor critical items during the
test. The 50-channel Peak to Peak indicator unit was
also used to monitor loads and vibration levels of all
channels during the test. Yoke and blade beam /chord
(Sta. 8.4 and 52.5) loads along with pitch link
oscillatory loads were monitored on an oscilloscope
and on the model control console panel.

(l)Originally only one excitation power channel and
25 data channels were available. High line voltage
drop between the model and recording systems and
the loss of one data channel allowed changing to
two power channels. This change reduced the line
voltage drop to a more acceptable level.

301-099-005 III-3




........

o
-1

i
I
|

!
=
{

!

]

PPN
. .

f

}

{

S R R e ey S

ITT-4

, )
. . '

- s LR T S
" ! : ;
. ' il
. )

DEL . .
...

..?.4‘ - e pre—-

1

-,M winre liang’

'

GO T gy

.1,

i

it
L

)5

k!

.
v

ceadi b
reGut

o

T
ORIGINAL PAGE 1§ PUOR

%
i

LD 1y

et me
1!\ L1 TN

i

i

i
+
(RS UFTIPVE SISO

+—

” " , L . . - /*.ﬁl

.- i N T e B

. | 1

' . “ \
L . S S : m

L

301-099-005

.

4 H
i

- s s o
i
!

1 i IR
= ! _ m ” ) ! w
ey R v - e PO Lo e 1
m . ‘ ” { H i

PRI L oA




. O 52 : A
e R APGED DI o4

Nt e SR ¥

I T S ) R
1 - - Y

. o v

: : ™~ 1
: .. 1

- A i
] §-

pasi
»i

-
|
1
I
:
|

Figure III-2

N
USSR SN AU

|
© b
|

i

. g

.
]
'
i
]
b
i
i
)
t

]

S B

t
t

i

]

J‘"I. [EULLY
T..-_ -

)
!

!

?',‘

5

|
i

i
i
PR SRRSO SURNL SIS I

|
i
!
| .
!. -J&-— Jm-»—d»----%-—%——n—-}lll

. !
btm L

-t

- -4

mel
eaet 1-. o

' ]
weLlcopPT
. 5" CT
i
o
i ade =
]
!

'
ROt o
'

301-099-005

III-5

778



HELICOFTER commny

Use or disclosure of data on this pige is
subject 1o the restriction on the title page.

TABLE III-1l.

ROTOR DESCRIPTIVE DATA

Number of blades
Diameter
Disc Area

Blade Chord

Blade Area (Total 3 blades)
Solidity
Blade Airfoil Section

Root (CL mast)

.15R

.25R

.50R

L 75R
1.00R

Blade Twist
Aerodynamic
Geometric
Hub Precone
53
Hub Spring
Flapping Design Clearance
Blade Inertia (per blade)

Rotor rpm/tip speed

3
7.62m (25 ft.)
45.6m2 (491 ft.?)

.356m (14 in.)

(17 in. @ .0875R
tapering to 14 in.
at .25R

4.06m2 (43.75 ft.2)

L] 089

NACA 64-935
NACA 64-429
NACA 64-425
NACA 64-218
NACA 64-112
NACA 64-208

45 deg
40.9 deg

2.5 deg
-15.0 deg

2700 in-1b/deg
212/0 deg

102.5 slug-ft2

Helicopter 565 rpm/740 ft/sec
Airplane 458 rpm/600 ft/sec
301-099-005
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TABLE III-2.

PROPELLER TEST STAND
NATURAL FREQUENCIES

Measured - HZ NASTRAN
Mode Rotor-0tf Rotor-On Model
_l(equiv wt.)| (equiv. wt.)
=0 w=90" U=0"
Lateral Modes
Balance lLateral 1.73 1.29 1.65 1.43
Yaw 3.14 2.41 3.26 2.09
Strut Side 5.56 5.55 4.90 6.68/2.52
Module 12.3 11.7
Module 17.2 15.9 16.9
Mast 20.4 21.6
Module 33.3 33.1
Longitudinal Modes
Balance Longitudinal 1.44 2.3 1.80
Strut Longitudinal 3.54 3.9 3.99
Module 16.2 16.8
Module 28.6 28.8 20.24
Vertical Modes
Balance 1.56
Balance 2.31
Balance 5.54
Balance 7.64 7.34 7.90
Module 13.5 11.0 12.8
Module 16.4 14.7 14.45
Mast 24.0 29.03
301-099-005 I11-7




D s
HELICOPTER cOMPNY

Use or disclosure of data on this pige is
subject 1o the restriction on the titie page.

TABLE III-3.

INSTRUMENTATION

Item Channel No. Computer
HSDAS | O-Graph Notation

Blade beamwise bending moment 1 BB23
-Sta. 22.825 (red blade)
Blade beamwise bending moment 2 3 BB53
-Sta. 52.5 (red blade)
Blade beamwise bending moment 3 BB75
~-Sta. 75.0 (red blade)
Blade beamwise bending moment 4 'BB113
-Sta. 112.5 (red blade)
Blade chordwise bending moment 5 8 CH53
~Sta. 52.5 (red blade)
Blade chordwise bending moment 6 CH75
-Sta. 75.0 (red blade)
Blade chordwise bending moment 7 CH113
-Sta. 112.5 (red blade)
Blade torsion - Sta. 52.5 8 TR53
(red blade)
Blade torsion - Sta. 112.5 9 TR113
(red blade)
Blade stress trailing edge 10 TE75
-Sta. 75.0
Blade stress leading edge 11 20 LE9
_Stao 9.5
Blade stress trailing edge 12 21 TE9
-Sta. 9.5
Yoke chordwise bending moment 13 23 YOKEC
-Sta. 8.275 (red blade)
Yoke beamwise bending moment 14 24 YOKEB
-Sta. 8.375 (red blade)

301-099-005
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TABLE III-3.
(Continued)
Item Lrsﬁgnnel No. Compuger
SDAS O-Grap. Notation

Fork stress (red blade) 15 FORK2
Fork stress (white blade) le6 FORK1
Mast perpendicular bending 17 26 MPERP
Mast parallel bending 18 5 MPARA
Mast torque 19 9 MASTQ
Pitch link axial load 20 27 PLINK
(red blade)
Blade feathering (red blade) 21 PITCH
Blade flapping (red blade) 22 32 FLAP
Swashplate driver load 23 33 SDRIV
Collective slider - parallel 24 CSPAB
bending
Collective slider - perpendicu- 25 CSPEB
lar bending
Lateral flapping 26 LATSP
Fore and aft flapping 27 LONSP
Collective tube axial load 28 13 COLAX
Lateral cyclic tube axial load 29 17 LATAX
Longitudinal cyclic tube 30 29 LONAX
axial load
Collective position 31 THETA
Lateral cyclic position 32 AlS
Longitudinal cyclic position 33 Bl1lsS
Mast case vertical acceleration| 34 ACCV
(reference to helicopter ¥=0)
301-099-005 1I11-9
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TABLE III-3.

(Continued)
Item Channel No. | Computer
HSDAS O-Graph Notation
ast case lateral acceleration 35 ACCLA
(reference to helicopter ¥= 0)
ast case fore/aft acceleration 36 ACCLO
(reference to helicopter Y= 0)
Forward strut lateral accelera- 37 SAFLA
tion
Aft strut lateral acceleration 38 SAALA
Strut longitudinal acceleration 39 SALO
Torque-transmission load cell 40 QLC
Static pressure 41 PSTAT
Lateral displacement guage-fwd 42 FLADG
Lateral displacement guage-aft 43 ALADG
Twice longitudinal flapping 44 LODG

301-099-005 III-10
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IV. DESCRIPTION OF TEST

Testing was accomplished in the NASA-Ames 40- by 80-foot wind
tunnel during 8 November 1975 through 23 November 1975 and
designated Test No. 472. The test was to evaluate tilt rotor
autorotation characteristics, the effect of lateral cyclic on
rotor flapping and blade loads, and to expand the 1970 wind
tunnel test envelope. Total occupancy time was 165 hours
(blades on ready for track and balance). Instrumentaticz and
mechanical problems accounted for most of the occupancy time
leaving 11.5 hours of rotor on testing. A total of 128 points
was obtained during this period for a 6.9 percent utilization
of available test time.

Force and moment data was measured by the wind tunnel balance
and converted to rotor thrust, H-force, Y-force, and torque.

A second method used to measure torque was from a load cell on
the test stand. The primary torque measurement was from a
strain-gage on the rotor mast. The power coefficients and

data presented in this report use the mast torque strain-gage
because it was found to be more accurate than the other two
methods. (The other two measurements were dropped from the
scale data output. Power measurement by these methods appeared
unreasonable and would not correlate with most torque measure-
ments.) In addition, rotor rpm, collective pitch, cyclic pitch,
and flapping angles were measured. For a more detailed
description of data measured, rotor instrument and force/angle
relationships, see List of Symbols, Section III.C, and in
Section V respectively.

The major test variables were tunnel speed and shaft angle,

see Run Schedule in Appendix. Generally, during the runs
collective pitch was varied while other variables were held
approximately constant. Fore and aft cyclic pitch was adjusted
to hold fore and aft flapping constant at zero. Lateral cyclic
pitch was set to zero during most of the test, but was changed
to -4.0 degrees to obtain the effect of lateral cyclic on

blade loads.

Basic procedure for the start of each run was to set the
controls to zero (@ p = By = A. = 0°), bring the rotor to the
desired rpm, then b?lng th% tun%el up to speed. As tunnel
speed increased, fore and aft cyclic nitch was changed to hold
flapping to zero. Once the tunncl was on the desired test
speed, collective sweeps were made so as not to exceed blade
endurance limits. During the autorotation runs, the same
initial start-up procedure was followed with the shaft angle
set at 90 degrees while tunnel speed was increasing to the test
speed. As shaft angle was increased for autorotation, collec-

301-099-005 Iv-1
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tive pitch was reduced to keep from stalling the rotor. At
the specified shaft angle, collective sweeps were made from
the lower limit (Opyp = -89 to a setting above the bucket
in the thrust/power curve (generally 6,., = 0°).

301-099-005 V=2
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V. DATA REDUCTION

Force and moment data, measured on the wind tunnel balance
were reduced using a NASA-Ames data reduction pcogram for
scale data. Control positions ~1d test conditions were thumb
wheeled in for reference. Test a.ta computer notation for the
scale data is given in the List of Symbols for comparison
with the symbol as used in this report. The force and moment
sign convention used during this test is shown in Figure A-1.
Scale data is given in the Appendix.

Rotor loads, stress, accelerations, and control positions
were recorded on the High-Speed-Data-Acquisition System.
Computer notation, channel number reference, and channel
description is given in Table III-3, Section III. Due to the
bulk of this information, the HSDAS information is not
presented. The major test parameters recorded from this
system that are presented in this report are tabulated
(collective pitch, cyclic pitch, flapping, nhlade loads) in
the Appendix.

Tare runs were made after the test. The only item modified

on the model was the nonrotating fairing of PTR. It was
interferring with the swashplate driver and had to be cut
back past the rotating parts (approximately a 6.0 inch gap
between the fairing and spinner). This did not seem to change
the tare data significantly when compared with the prévious
tare from the 1970 test. Figures V-1 and V-? compare the
spinner tare used during the 1970 test with that of this test.
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VI. RESULTS OF TEST

Test results are divided into three sections, hover performance,
forward flight, and autorotation. The first two configurations
were tested to establish a correlation with the 1970 test.
Autorotation data was made available as the result of this

test. Therefore, comparisons are made between this test and
the 1970 test for hover and forward flight and between this
test and estimates for autorotation.

A. Hover Performance

Figures VI-1 and VI-2 present a summary of hover testing
performed on the 25-foot rotor. Most of the hover testing
in the wind tunnel was with the shaft angle at zero degrees
(pointing upstream in the tunnel). In this configuration,
the rotor produces enough circulation in the tunnel to
develop airspeeds up to 20 knots for a low speed axial
flight configuration. As the shaft is tilted towards
helicopter, hover performance was shown to improve.

Figure VI-3 compares the test hover performance (whirl
test) with the calculated from tilt rotor simulation (IFHB75),
F-35, and C-81 computer programs. The math model
representation for the IFHB75 rotor is a closed solution
of the rotor disk whereas, C-81 determines rotor
characteristics for twenty blade elements for several
azimuth positions and uses two dimensional airfoil
sectional data for five radial stations. 1Induced velocity
distribution tables were used to give an elliptical
distribution as opposed to conventional triangular
distribution. With this type of distribution, good
correlation is obtained between computed and test.

B. Forward Flight

Only one forward flight condition was obtained for com-
parison with the 1970 test. This case was for a shaft
angle of 75 degrees at 80 knots. Comparison of rotor
characteristics is shown in Figures VI-4 through VI-9.

Correlation between the two test results was good. Hiah
collective pitch testing was limited because of instru-
mentation problems in measuring blade loads and incidences
of loosing rotor control at electrical connections to the
control actuators. Data obtained was sufficient to
establish that the rotor characteristics were similar to
the last test and pre-test predictions.
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C. Autorotation

Autorotation capability of the tilt rotor was investigated
at 60, 80, and 100 knots for several shaft angles. Most
of the autorotation data was taken at 458 rpm (600 fps).
This is airplane mode cruise rpm. Analysis and simulation
tests have shown this to be a more realistic autorotation
rpm as opposed to the pre-test selected 565 rpm. A limited
amount of testing was at 535 rpm which shows that autoro-
tation capability tends to decrease with increasirg rpm.
Since pre-test estimates were for 565 rpm, post test
ccnparisons are shown using IFHB75 and C81 calculations at
4,8 rpm which were made after the test.

Figures VI-10 through VI-12 compare the test data with
IFHB75 calculations for 60, 80, and 100 knots. The
computed autorotation is shown to be optimistic, i.e.
less shaft angle required to autorotate. The differences
kecome larger with increasing airspeed. Maximum thrust
correlation between calculated and test is good. These
two effects limit the airspeed range for autorotation.
Wing loading during autorotation needs to be considered
to unload the rotor to keep from stalling the rotor.
Maximum thrust of the rotor at 458 rpm is between 4900
and 4400 pounds for 60 and 100 knots respectively.

Figure VI-13 compares the test data with C-81 calculations
at 80 knots. The computed autorotation in this case is
shown to be slightly conservative. Shaping of the thrust-
power variation is closer than computed by the more linear
IFHB75 rotor equations. Again the maximum thrust limit
comparison is good.

Figure VI-14 is a comparison of fore/aft cyclic control
position and lateral flapping. Fore/aft cyclic calculated
by IFHB75 is less than that computed by C-81 and the test
values. Both methods compute lower lateral flapping than
test. This indicates the fore and aft induced velocity
distribution to be highly nonlinear. Indications show it
to be more so during autorotation than forward flight.
This is based on that comparisons made in forward flight
have shown better agreement for lateral flapping toward
substantiating the distribution used.

Blade loads were low and comparable to calculated as shown
in Figure VI-15. The variation of loads with collective
pitch and shaft angle show the test values to be relatively
constant. The effect of lateral cyclic on blade beam
bending moment is shown in Figure VI-16.
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Rotor performance parameters of power and lift coefficients
during autorotation are presented in Figures VI-17 through
VI-19 for 60, 80, and 100 knots respectively. The C
parameter is used as an indicator of rotor stall. P,

The calculated values from IFHB75 and C-8l1 are compared with
test in Figure VI-18. The C-81 rotor shows better agree-
ment than the IFHB75 rotor. Figure VI-20 summarizes the
projected maximum Cj,o for forward flight and autorotation
configurations tested at =15 degrees shaft angles from
vertical.

Figure VI-21 summarizes the autorotation rate of descent
capabilities computed for the XV-15 which includes the
contribution of the airframe for a gross weight of 13,000
pounds. The optimum rate of descent was found to be obtained
by tilting the nacelles to 95 degrees and positioning the
flaps at 40 degees. Rate of descent can be held to around
2400 fpm if proper aircraft attitude and collective pitch
are maintained. These results are different than observed
during previous tilt rotor simulation tests for the Xv-15.
During the simulation tests, autorotation was made with

the collective pitch set on the lower limits at -7.5
degrees. This requires the rotor to autorotate on the
back side of the thrust/power bucket. Thrust provided by
the rotor is lower and in order to trim the aircraft,

the wing is operating very near maximum lift. This combina-
tion results in higher sink rates. Autorotation test
results show that the optimum collective pitch setting for
the tilt rotor to be about -5.0 degrees, which allows

the rotor to operate on the front side of the thrust/power
bucket. This increases the thrust provided by the rotor
and reduces the lift required by the airframe.

As shown in the previous figures, the shaft angle required
from test was greater than calculated. Autorotation at
shaft angles around 105 degrees and with the nacelles at
90 degrees would generally require flying beyond wing
stall. Tilting the nacelles to 95 degrees reduces the
wing angle of attack and rate of descent. Raising the
flaps would tend to stall out the rotor at low rpm or
require higher rpm for autorotation resulting in higher
sink rates and reduced flare capability. Equations used
to estimate the autorotation rate of descent shown in Figure
VI-21 and a sample calculation is given below.
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Autorotation rates of descent were calculated using the
following simplified method to account for the airframe.

R/D = VFPS sin 7
where

y= tan" 1 (PFa9/Lift)

Lift = TROTOR sin ozs + LAIRFRAME
Drag =-Tpamor ©°° ¥s * Dprgrrrame

ag _ ap iy

Thrust of the rotor is obtained from Figures VI-10
through VI-12 at shaft angles for HP = 0 and HP = -20
(accounting for accessory and transmission drive).
Lift and drag of the airframe are obtained from
Reference 7.

For V = 80 kts, i = 95°, b = 40°, HP = -20, a_ = 107°

N S

_ _eO
and oTIP = -5
TROTOR = (3450) (2) = 6900 pounds

@, = 105 - 95 = 10 deg

Lift = 6900 sin 107+ 1.32 (21.69) (181) ‘1) + 100012780
Drag =6900 cos 107+ .45 (21.69) (181) ‘1) + 150(1)=3934

5 Y= tan~Y (3734,12780) = 17.1 degrees

R/D = 101.26(80) sin 17.1 = 2383 fpm

(1)

C @a, = 10 deg = 1.32
Lying F
c @a_ =10 deg = .45
Dyrng T

1000 pounds approximate lift of fuselage and empennage.
150 pounds approximate drac of fuselage and empennage.
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Rate of descent for autorotation was determined for the optimum
collective pitch and shaft angle to trim the aircraft at 458 rpm
(600 fps) and 13000 pounds. At a specific collective pitch
angle, rpm and shaft angle would change for a trim condition.
The rates of descent for the collective pitch set on the

lower limit (6pyp = -8.0 degrees) is also presented. These
values may not ge the same as the actual aircraft operating

at different gross weight, rpm, or collective pitch settings.
This is likewise the case for the simulation test results

which was at a lower rpm.
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VII. CONCLUSIONS AND RECOMMENDATIONS

Although all test objectives were not accomplished, auto-
rotation capability of the tilt rotor was confirmed.
Autorotation capability was shown for variations in airsneed
and rpm. Limited analysis indicates that the autorotation
rates of descent of the XV-15 will be similar to predicted
and that demonstrated during the tilt rotor simulation tests,
but the shaft angles required would be approximately

5 degrees greater than pretest predictions. Use of lateral
cyclic to reduce lateral rlapping and blade loads was
demonstrated. Rotor characteristics were similar to predicted,
but indications are refinements need to be made to the drag
representation in the rotor math models at low collective
pitch settings before additional analysis is made. It is
recommended that the rotor math model for the tilt rotor
gsimulation be improved to better represent the tilt rotor
autorotation characteristics for analysis of the optimum
autorotation configuration, i.e. nacelle incidence, flap
setting, rpm, collective setting, and airspeed.
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TEST INSTRUMENTATION PROBLEMS

Several instrumentation problems were encountered during the
25-foot powered test at NASA-Ames 40- by 80-Foot Wind Tunnel
during November 1975. It was felt that a discussion of these
problems and possible ways that they can be avoided on future
tests be included in this report. Table A-2 summarizes the
problems encountered during the test. These problems generally
fall into six (6) categories as follows:

I. Centrifugal Force on Connectors

Connectors were placed in the rotating system to expedite any
test part replacement. As the test was run, the centrifugal
force on their mass caused strain on the w#ire, and eventually
caused wire failure. When the cause of these failures became
evident, the connectors were removed and the wires were
spliced together. In the future, connectors will be used
only at location where they can be bonded (rotor blades, hub,
etc.) or tied securely and taped (pitch links, cyclic tubes,
etc.).

II. Centrifugal Force on Wire Loops

Since the slip ring wires must be routed out of the hub
assembly to the top of the collective head, a loop of wires
was formed. This loop was necessary due to the motion of

the collective head with respect to the hub assembly as

blade pitch was increased and decreased. Centrifugal force
on this loop caused broken wires on several occasions due

to fatigue. One solution for this problem would be to

route a strain relief wire along with the bundle to take

this strain away from the signal wires. A program to test
the effects of centrifugal force might need to be initiated
to determine proper strain relief techniques on wires.
Another possible solution to this problem could be a redesign
of the collective head (like the XV-15 flight hardware). This
would allow the use of the flight test slip ring assembly and
would eliminate the loop completely as the wires would be
routed inside the collective tube to the slip ring.

The slip ring would be mounted on the top of the collective
head, not below the swashplate as it was during this model
test.

I1I. Motion Between Model and Cowling

A new drive motor stand was used for this test. Between the
motor stand and the outer cowling existed a possible ¥2.5 inches

301-099-005 A-5
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of motion. To provide mechanical clearances, the front 6
inches were trimmed from the outer cowling. For ease of
access, the instrumentation J-boxes were mounted on the
cowling, not on the model. The vibration levels on this outer
cowling were very high and the wind turbulence inside the
cowling (with the forward portion cut off) was also high.

The model-to-cowling motion, the cowling vibration and the
wind turbulence each contributed to cause many broken wires
due to fatigue. Possible solutions to these problems are:
mounting of the J-boxes on the model where a more stable mount
can be made; making a better nose cowling to reduce wind
turbulence inside the nose cowling; improved cable routing

and better securing techniques to control cable motion
(eliminating fatigue points); larger gage wire for better
fatiqgue characteristics.

IV. Slip Ring Wire Routing

The slip ring system for this model has been a source of
trouble during all tests on which it has been used. The
slip ring itself is not the problem. The problem is the
means by which the wires must be routed from the slip ring
to the rotating system. All 52 wires must pass through two
¥-inch holes after being fanned through the teeth of the mast
splines. This is necessary since the wires must pass under
the nonrotating section (hub spring) of the rotor assembly.
Due to this design, there is no solution to this problem
except those solutions discussed earlier (use of flight
slip ring with redesign of collective head; strain relief
wires).

V. Short Calibration Steps

During the checkout of the instrumentation following
installation in the tunnel, two channels were found to
have short calibration steps. The short calibration
steps caused the loads data to be incorrect at these

two locations. After much checking, by both NASA and
BHT personnel, the problem was found to be two pins
shorted in one of the NASA c.nnectors under the tunnel
floor. This short had no. shown up in previous tests
because of the six wir. system that the NASA tunnel uses.
For this test a common power supply was used due to the
limited amount of rings in the slip ring. Once the short
was cleared, a check calibration of the system, using
known weights at a given station, proved the data to be
correct.
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@-eu Use o disclasure of 6Ma on this page 1t
HEUICOPTER comrmny subject to the restriction on the title page.

Vi. Random 60 Hz Noise

During the entire test, the rotating channels were plagued
by random 60 Hz noise. Many checks and many attempts were
made to find the source and a cure for the problem, but none
was found. It is now thought that the interface of the
common bridge voltage for the rotating channels with the
tunnel signal conditioning was the sole or major cause of
the problem. For any future tests using this common bridge
voltage, a test setup should be made to allow inserting Qummy
bridges into the system at various points to determine where
the noise is being inserted into the system. When the
location of entry of the noise is found, the cause should

be easily found.

301-099-005 A-7




' ) X b : , i ! | i q I SN SIS A SN S
. . - - cege - - R ' ‘ { . T e T - - .
. +— - - . s..n.M - ,,m. EERERT SO - -4 _w { y w, . Bt R I Tk TR, B
- : R 1 } ' [ 1 i ' - | . t A SO e
¢ - e - o — 04.¢.,. — - .h» - “ _ . _ . : L s =t -
. ,!.6. —t - NAG«. 4. H i U —_—
\vtt&o ot vy 874 i i ! ' ! - b s
- “ 2ovs .\a\lﬂ { - | : -
ud.vuo Nw wdvu..)qv& : ; ‘ ! - Lo NI 080 WOtwnLIN WA I P10 -
Qlt‘\\ 2s Siray o e 0\ ~ 3\.\.!.«\ ‘P .\ Q\n\ (> W\!i\\‘ \.\Y\\{ raroPB | LS OB TIRS DIy Jnridr B | JO-kr/]  Pr
- .I . ; i . .
R S Sa—— + w - el ST I SR S - R .
R v T ] i e ; PIIIIRL SO Po&D SOy IIRL D/PD4>
- .. lall....w“‘.w..ou S SN S _ Vo ! “ o Dh f survis yreo e Wiyl iebrv| &
R lf’ - ».t\l.lvt 411 — - RS w ; - _ -~ ! . . -
e Jﬂ\ﬂmy\-\@hﬂﬂ?ﬁ.‘&v - .J_uer. Lt e S B ' i - L ureed ay ST T
ﬂ:.\.ﬂ. suﬁ.-\ -~ - Q\q»\& s r\\ vy G i “ WA TV 7 e R ﬂ‘ L & srvrevey \...v POt Lt 10007 AP 8T |~ &
. - ! ” . i
_ Ea “ ; _ ! i i . : i ! y .
- B : P T ] \.\ﬂ\ £u~T Dyt \vi Pl sy 4 VD )\.L\\ T e T sl L - 4 WV <
ST SR R : R ” i .
T T : i ! \ -t OxcyyrrY rory
- T o 1 ” | - - .~ . H v\ .\irk\\\‘ sy .'\\b i &/
R T - .”q - LT “ T - R - - b ‘POl Nryy vO o
- == .hl:. [ .4.‘ el | - - _ T ! BItod IPrvS OV Py 10> B 2w N 22 B T
R s (s el TR A I A p R e e e e P I
- o AN SN S ~ SV SN ! ~ . - ) oo s . - -
] M i
- , - luf - RS w. - o e - w - i T JRNED M Pt s IV O s~y 2T OP) T -
- o - . : - N ; . " PONTATI AN Vil O LIty -
TAPN L) IIUN Frevy o) &rovy /I hs\s.v o) '\v\{_fﬂ.ﬂw\ Sl h S il S The T \kw\\ DAL By Ooryy Moo 0P2 D] T T T
Vo >2ND P BV NGy 0L R IS PO Sos 08 *3&.\-0 - m T B ml - T LBV Ory OrIY Frervedr NI 3015 LF Jemdff S
[ - LT BT - m — - “ 4 .
' ’ : i D : - vy \\\\\ ‘o Moy \\b S WPIRY -
AwIPay oy Yopil ok srov| T | Tt : TP Onry Ly PO rrermod & <opy | seart] A
e e A . i i Lo
At VA AL S BowT- o0 G omeRG WS OV Dvoe> Wirg wmeP wiags| T |- -m . - ! L rwaene oty Borow| T :
APy S TIPSV Te WT Yeriser oy Poveirsorny oo | T |- : R ! v W v D WD wrs) Waeny wo R So-mr-i| &
i P oo “ P . - -
N ' H ‘ _ _ . < Lo rrve | . CHD \3 O X OR‘wIrenys
- t- V i T (i)b\.v.\.\b\k\\\\ \\r.\u\i!s oy Feriwsf| Y0900 SO AL OMlrIrony .
. -1 oy . ; | SIDLD FPOLVOD FYD SFIILN O IPHLLSVY SrISD VITNWPIIN 2w | sairr) T
C Sl ; S R - ! | ! _ : .
L rmres sy sy vorer Fpaif gy | m | | _ WA Fovarng K ol OT<rrwD s rw| S
. _ _ ! | _ [ [ . | : _ . ‘o
. . . ! : . - - . . .
. rANCIVEY, TEPLLOTYS | ey BeiidprEn) )/ vrme> AT ur  noy rrecrwy | TG Y
B B SV L O - 1 - 05 IIWEr S lAY . B - ‘
ZA OF IF VL PPTY = Mesry ZLL 7S5 Z
o/ AYSINR PI 7/
\ hY v

301-099-005



H - -
.
Fa
¢
4
V
'

O ! ! . !
. - . AN i .
i s ﬂ; m-'-“ -
e [ P A | .
SR R R R
- - | S
.- - . i M _v
- - - -!.,*. 1W . ﬁ-. -
P M .
I ¢ - t
- -3 - N |
- - . ; . }
. e -
. S i
T BN U
. . be 4 .
- : : ! !
. : _ [
. i i
- ) H— ] - _ —
) i el S N S
- O e T
e—_ S . ' - _ i S
S S T B R
SRS A R
; ;
. 1o i
R S
P o.+ [ - -
. - 4 ‘wt 0 - c ot -
- H - M ..
. - - . . - -
. .- H 1
- [, [ Y I
. ; I
. .o
: |- i
H '

[

'
N .
e e e —
r————
i
1

N f
4 e b e e e b g -
v ' '
: s

‘ f
' - 4 - .
; i i
1
- - - [ R, ] —
¢ i - '
- - T e
ol BT B
I R
8 *
- = - - s PR - 4 —
- ! :
R !
IR - - m N
t i ! . Do IPI
WUV OD s T By PIBLILS Pl N
- - i by
i . i ! \
A

L _ * O OSDvent
Oy ABXIN PV LsY Cwvens v\\c\-‘\ ~>

\l\&-\ PO kP OV PR SS k‘v \tl&\ LYy

_

! ¢ 1
: ! oD
\\\. »..LQB.\,Q\ 03 Wt P> f? Ty
Y ccd -v&.\ku\\q 1O SV SV Vo roay
l
. ! i

P

! ! )
- d - - ,“ilu —

B!

e e e S

[}

B

—— vl,ﬂ ——

-4 .lll&llln!’.dlall. ......... tha

!
A ]
¥
F-
.
S R S t—
:.«l e e e ‘l.'! P D T S _
T U R -
- T ]
-4 ~y : ———— e —n - i
- - v B el kI e i - -
e I Ee e S
! LT, T -
3 e T - - -
: R i --
- — —d—ee e e e
. R DR uﬂn. e e o R e
o : p o — _ -
- J .ﬂ‘ - ?.H ——— e ————— 1” -
S Sl Al M
N - - R, [N
- 1 - -t — - { - .u‘- - -
' ¢ — { - : -
- et e iy — - -
1 : t
. . H - - —_
| .
- ; [N S S —————
. ) e B —
]
4 —— e — — e ————- - -
N ._
- : - ku ! -

oL ONry .?.l\s.l.\uﬂ\ wy ¥ &
oo
- *l&.!\\.\*l\\b

@2 g sﬁlasv J}\ oy <Ll

Ns\&.\ l\\\‘ EQ‘ vn‘l\\\v‘lv J‘!QQQ
1 C e

‘IR YD PIVNVIIREL NS YOD

rPAEIUL OVIND F Y FVEy seO)

2 o : y

B AIINIISL V) e OP

R ORI RIS ML NS P P23t PED

> \'\.wlv LOT M Ll VIV VT

WAL IIY 1IN PAFVNERD A WY DY

_, ! .

- \(\k“"\‘ o By /ey
M2/ Ovps XY Y\Lu\vvc .i.\i\?..\ I D

$1§Nq<§k§§‘30&}¥.vtﬁﬂ

1

LLIPT JINVTEY YSMVRY LS Of

17 7 “reevavo |

uvrs/

W

Lo 7-/.1

KT

L se-27v7

e~ Tr

Jévevr

<

<‘\

4/

' A-9

1
- M "
]

i oy MJ\LM\\\\.» ) o)

MDD LrM (N Dty AL E I

ey

DowNY, LY O~ Y ~O5

rEWE A s

A .\\\W\. S r? V\&\

LS oY <17 v iy F AP ~ VALY <L S

301-099-005



H SDS - Mean/Rnk 70 F2mx Dara

So- Ly ARDC thnd Jernel Test Y72

f/?uu PBrasr BBSB;YOKECMAsrcprJuK LATSP LasP THETR, Als . BIS

{

i
'
)

|

‘/O - b‘/
No. Ne. (=)
¥4 37/
2 383
3 .-
L 25
G 74
-y ! 290
2 42 (
3 95
4 S
g £63
A /032
Z . 63
. /08
C)
T
Z .‘
-
‘7/ -
/ . 4560
& 2 Y81/
/0 / A
2 53Y/(
[ / -~
/ o -
‘ i —~
301-092-205

283

(/13) (¢?9)
3As5Y8S
R59Y2 25274

/267 Rosde
5048 50239
$917 692

227)o0 33563
23YSL Y7624

20489 28637
20532 4036 (

(20) (=26)
- Y
~— (o]
- ".OS
- o
——— '.2,
-5
- A3
- 03
= e
- 'oZO
- "022
- '1244
/Y7 218
/38,3 2.72
1232 ).5Y
1525 13

¢27)  (31) (3e) . (B3)

). -3 .0 o)
/133 "0/3 o o
140 Yol o o
/. & -?.03. o) S
97 YRY. O o
.zs;ﬁ-.oe. o .of
209 1 2.07. O O
/-2 . 4332 . O O
1 ?5 f;}/ oo 'O;
2'0 '. . . ’ O
/'9‘/. 7..2! o 0/
2'/: . 50 [4] é '0/
/4‘9 . :,30 R <) O/
Ro  —~722 O 3.7
7.2 0 O 3.86
-/ -, 0 R.55
.37 : 2.06. O 400
F THE

A-10



HSDS- /ﬂazw/ Penk 70 Pear Dara
Yo by §o--f4 ARDC ind Tonnel Jost 472

Ron Vomr BRS2 YOKEC MISTQ. PLINK LATSP LonsP THETA  AIS  BIS
Mo, Mo. (@ (13 (19 (200 (26) (27) (31) (32)  (33)

2 | UES 2778 110,777 /9Y /.87 .%o ..of o 2.4/
* oy HEREERYT U LT 5 74
"77 8942 25238 — ./ 3 AZ 77’ ‘3.3/ o ;.'2?

S //Off 23935 - ;f/ 3:3/5 ZE :_g‘_ﬁé : 23 £

) ?’ ;/79 - —_ "; S.50 & 25,'3/ 228 5.3
ol 878927870 - 2o ,/3 -~.07 © o

2 é /2 [ I ?’—‘/00857. = 37 .20 /-9? o o
/3 628Y.5vY8YS. 25 ,3s .3.2 o S

Y /309 5738 2/230 — 25 .3/ 595 © 2
Z '3087_5{727877 Zéf‘? ~ i,? -.428:. ,%Zng. ® 5%

} z? - -t -~ Lo 1.0 o

301-099-005 | a-11
| | t
| .



Ew\)
No.

L No ()
o 1298
.2 07 ,
N AN
4 7345
5 73665 .
¢ 7182
7 7553
8 7644
9 .28383,
, 70 .77
v M 782
. 12 77849 .
A .78S0o
/Y 743
/5 821§
/6 796 ¢
/7 8690
/P 7572/
/9 7832
. 2o 6272 .
.21 297
22 80/9
.23 5562
2y 5873
. 25 6199
<l a8 (
, 27 72/3
A8 7%6
' 29 ey
301-093~005

-

HSDS - Mean/Feax ro FHank Da7a
Yo- by 50 43 ARDC Lind Tonnel Test 472 a

(13)

ARRYRRRAERRERRE BEEIEAVEEEEN

(19)

26579 .
2unjg
1120
)28
16984
7904
88s
9YS6

i

5278

e
/83

/202
390
872.
5017
7242
707

- 9233

/258 |
L3002
8124

3267 .
1157 .
./%%.

“4oS

6770,

/<Y

8090

(22)

20.3
/060
&b,
276.5
140.4
80.5

6l b

73
649
5.4
79. 0
671
78,4

(2¢)

4
7l

(z7) . (31) |
¢ 70 0/5 H

=07 1/3 :
0L . ~2.0( .

N o/o -.?.07 .
04 -.02
a2 -4.0
.35 -5.25
322 -85.26
3¢ Fds
.06 ’.522
.Y/ -6.06,
30 "‘6,0‘
g
G -
03‘/ —/'87'
.34 -1.08.
030 ’796
.3 ~6./12
R -3.02
.3 -/ &8
o/ ~1.00 .
2 ~7.84.
'ZV 1?56‘
T 354
.S/ 12
"37 . /‘OS ‘
YO /.97,

(&)

-

0000000¢ceD

-

coOcoecoOCOECOC000000

A-12

PinT BBS3 YOKEC: MASTG  PLINK LATSP LowsP . TietA: AIS . BIS
- (32)

. (®33)
.86

W

. & o

~N&Sovw

->>>§d$§&9w%
LOD
?)o(n\ou\%l\

by

0P 0 N 3

Lwa >ty
Noo 2o N N
O NP (e B NJIJ 9

~N

Fa



. 4 S‘Ds - Pean/ P 70 /2ax LArx
0- by §9-4y AEDC Wincd Tenne( Zest ¥72

f%’” %”7'-83533 YOKEC NUISTG PLIWK LATSP LoalSP THEIR AlS | BIS |
; No . ) (03) 7)) o) () (2 @B G2 (53)

S 16 /] /893 - P _ : . ,
2 1964 - I“;,ZZQ _ 37% .37 -.,02 . O, o,
3 j046S. — 355 — @ 3.59 38 .2 o, 738 .
§  JoYol — 2018 - 332 24 292 . o Yoo !
5 296L - 2e59 - 2.8 Yo -4906 o 3.35:
7 155 - <70 - 5 ?}8" 72 -793. o ./-27 .
1 Qiss = Jos . %% 18733 o L2f
q 10957 - 2/0d — 3493 4o -5.94. o 2sS&-
Ao o83 - Fed Z 2395 8 13 2 5
Nt )16YS —~  48SS . - 4. 3 -3 02. © 4.57
2 ligaf. — sy3es - 730 & 293 2 1Y
5oy T 2l T 328 53 -39 o ey
s eSiz =~ so7{ - 290 B <21 g /.,;}
77 — _— * ’ . ..
5 5735 = 138 S 7 9L S S 3y
1§ 83528 — 55 - $72 Y3 -85 o 223
S5tey — > _ 5'/6 - -.0 o 3.0S5
s pEE T 295 T 38 73 LP5 2 SEF
TR LY A 71 { S L SRS S/ N SR Y
22 54Sf ~ 189S0 - -.lo .48 -409. %02 /.6/
93 LY - 2938 —~— '6¢§ 58 -2.05. 9032 2./5
21 7251~ S/3f - /87 3 %’; 79327/
24 ‘/oo‘;’; ~ .42 % — ‘/2‘} . 450 .497 9.05 2///
oy T RER - LU % el vesig
2 - - — Z ’ -7z :
2 9o ,’? ~ —/‘/7 - ?g“gﬁ '27 "7"4}/ o .ZO.Z
Jo 70 3¢ - -290 — 3"? . -5.96 Q /.‘{/
31 954 _ 2579 — V.'-{/ AMS 2.96¢ o 2.9/
2 789 - 759% — Y :}j‘z 1§E 9 573
39 b = Sy = §% %287 8 TR
T / /¢S —  299p( =
WA B A R B
1 jeves = Elo 43 234 2 2%
& HEP0  — %;Zé — Z-gg 3 295 o0 3,76
7 758 T g Z 14¢ % 232 3 767
g  IUZ - 9% - 2.9 ’ ) o 73
6 F767 - 3CR 1 - 17 2 296 o 3.6
;¢ v 2‘57 &7 /9‘7’ R~ .3,/
{ESRODUCIBILITY OF "fh
301-099-005 RIGLNAL PAGE I8 Foun

';A-13

'

o

ikl

T TR



.-
i
i
i
RO, DU
i

. PR, e O R e

1

w m _ N . Lo e

.
L
J, .
l
-}
S

-+

oo OSURSENONIPRURY SR S SRR L A

v t
- - e
1

i . 1 ! { .
- ewmmsh ...r.\.f!.l.lJ. L_- T T T SR P -
U TS RIS R O ke *_.fmr.q. S A S ;

B fdvb.-ih(’l_i o e e s e

SO [ S SRS IO P

a diee

i
il
1
J
|
!
—
il
i
ji.
4
i
1
i

bl

T
o)
- _‘_

i
1. . | : IR [ PRI AL SRS N T
. I S R ] LR
T T B T T A
N MIT,;J - - :
: ST P A T U TP g TR S A | I,
b L T SR 4 i

t
+
t
i
}
1
1

I ek A o

I
i

.
R = c— _
e el 4 i
i . ]
. ! .

- — L.
N !

R
USRS S SO
* i
b
PN U

N

1

M AU SUURUNUU SIS AR S AU S,

1
s

P e o .
qommem i e .- . : -

1

ROTOR SHaoln

-
-

4

B

B

| . )
b= b
f i
. o

1
e e b e S S J....l.iw...lx..w: : cl.i R e I e  Teieat DI -
- A A O ! . i : A oo
! S R * S S S 5 RN N T T T
A S TRt P e o 1 t T ] | MR E R S
o ‘ ' i ' o ! L 1 :
- FUR— - - , I i I R R . L - A.“. e ol u “ o !
i i ‘ . 1 M
S - QU ..--.ﬂc!f.r.l:..,rlv!fl-‘ e e oy -+ ey = U S - —q
. : ¢ 1 H
O w _ _ Lo . 3 ; ! -

A-14

301-099-005



; T
et
[
<
00°0 . ‘o1l 0°
‘e2¢ g0 : ‘ge  tyleet- ‘o1e  o€500°  en200° 20200° glorots §° in9g n pnlmn
m%.m.dllm Yezes s TSE9S  9(0T07 22000, 60000, gimi0T 0" ‘0l 00 1
e2ee *50%C// ‘ote ‘st $ 0€000°5  1F100° 010’ o0c00°  0°n*  sg0° e o igo* ¢
00°0 . - ‘v2it e
e J2sst g9° _-3 LI L I LR L & O 02 £0900;  S1£00° (22007 €000 &° ‘296 010,00 ‘ogy
‘o2 on%t.»an m £612° ‘o2t seerte Yo ‘eog1® 6930 920007 910007 (2020° _ 0° ol g% 0'0e~
25t1%% " 1Y ‘o2 ceofd N R1000% 912007 220207 91000" 0°2°  gge’ 070 50" 2
00°0 . . w2l $1°
& CISIZTR0°T eef,  SeesT  'ieils s W¥leer YOS  T02600, o2n00, yozd0o. w(000'> n? 7295 4% ,60 954
o1e .{o-M. ‘erg su8,  £562°  Jgefc  tisl2e 06 ‘ne12e §90207 910007 600007 29¢f0’ O ‘et nle 00"t
15122067557  ‘g002°'0s12 ‘99 °fi§ 01 'mi2 S __ #n000°5__ nng00° 299507 e0vo0®  0°0 __ss9° 00 ___ Onol %
dvisiv UNgA r
0dn JSNUHL 484 O 443  NOMy N*I08  N‘3IUIG _9/uiN0d___ 9/3VIS_ _ dONgdd? _ §/47 $704d9 ¥Ad 1) Wey__ l0xY__ w0
JIE€~ w8 W M Wi a.q?oxc ATeYh  ATHYnG  ®/3I404n 87 9¥n0 dundid ') 'YI'E) ¥xd 11 TR N TTU Y
™o 191Y 34 9/4n 3 dwdl N’uIile N'LIIT 9/LiGnady /1410 8/7anwd e 8749 ¥ YWy ivw  8°47% wora 1ie
SIXY FINVIVA B .. . siavy . . S
. a Tl 03107440980 B essosfixy LiVHgoo=o® ONiw
b ] R M1 s nd¥ o s 1y 30 5 IvY 0
[=]
20500 00% %0 s "0 eola___"Ewze__ ‘OLes_ ‘fes® e _ __ ‘go2s1 ‘noyv Cevse P
ave siiv 7% L7 S wd ud 49 1 *14 [ 0 * Ty *s o
$1NN0I NB § NTQ*3w inIDd ONAZ S
[ e 1 voe Vo Yoo’ ‘o° 1o Yoo TAGeTTT TTHGE T T TG T ae0agn $un3LJ144309 Oldvis
Q
TN 1l [ °rs1/10 0 JMivis £ “ns €Ly sl O



———— M
u )
.u S . P
mm . 066’ ‘1ce0e w“. :. 9% 10108 1rgoo’ 00°_gti00°_ _¢° 2 e 2
n .3 L0006 . __56000° ¢ - ‘985 _0% 00 ° .2.:..!
al.ﬂ*aa.llm —4 ~1....... T I RTASTTOLE60 S T 940007 500007 02ec0 T 00 el §%s’  U%0es T
a ..-c..n 111344 3 ) ‘20¢ 1) ...2 £ P50007  98000° Q2.40° §0000° 0’ 1s9° 0% t00° ¢
O.Q‘..o m— = - . : - ”ﬂM\J'ljdi'
e ML wowe wee W one e ene mes s e g O
® " e , ¢ 8000 000° €100 "o ‘e
- 7 el S ett 1] TECEe 210007 62500" 2065y’ £1000° 02 e .now
ww ) 00°0 . g2t vo'
il SRS 103 S0 o or, 33. B R L (0T K3 Znf007 981007 ¢01007 (20007 §* “neg :R.S of¢
R UL u: 13 32 ‘eg2s  ‘iiite Yy Jlzite gegio07  oloo0. a:of sLeto’  o° IV XA AL TSI
‘111t1=°g .n? ‘Lot Bt ALY ] L5000° 921007 wiel0® ml0g0® 0w @9* 070 320° @
N ‘ovet ong’ t M me.o ‘o9l ‘g2 o 220 0 00  g° .nM: s L
Il ”e 19¢ 0tes’ T ie o9 L __men00° _ y2200°__1m100° _§n000 285590 ,00 "2%L
°s2 e--.nnﬂ.lm oot mz. YeltsT  ‘eneiv LORTe T 602097 020007 £10007 2ve2o” 0r T gy s L PO
Seratety *toet ‘o9° 1] ‘teeg ¢ 91000°  $9200° 29620° €1000° 0%2* 2¢9° 0% 020° ¢
. o2’ . ) - tgett o0
" .u»_“ “. . 15¢, .3“. ‘soange "a.n. g1l 3.: :2? ou.na _:.;u” 20000° N. 2_3 180,09 om.»L
o ] 82 __ ten 95e 290" 0! L. - 2 L5620 nf000__ gl0 Y _weeno® ..zirz‘a a~n-=|x 06 I
IX7T¢ LI S R Y ¥ et ) 11 Ton Tt . 190007 295007 (e2p0” glooe™ 0 ts9" 070 ;cw
02’ . o 1) ('] S
oY 'ITeZ 09" .n? S.ou TesgZs ‘ol {1 i 128007 o4E00, »02007 lwooo, o' To9s T 00 lff4
‘er ‘2292 ‘092 oS, mz ‘gone sitw2e  tot Jegn2e tlog0 n€000° 810007  09gno’ e. ‘EL e Vtop" I
AL 0 g0 *et2 $1) seg0g ‘ot 290005 QWE00°  nogn0”  ¢lo00® 0% $69°__079 g0 ¢
AL UnBA r
¥OdW L8NUNL 489 O 443 HOWM ....::. n' uc: Y/74dn0d___ 973018 dONdad_ 6742 $7Qdd MY 19 woy___ 1oy —_
2018 wl gl Wd  001vOMM mu Niavnd" 9/30804n €/9v40 d0ydid d9 $/WI 4xd ty SLNA u CRLN TS Y
ovu0 441V 4 %4y 4 .xu. n :u:. N°LalY O/18NENL  ¢71410 87 And ¥ §713 "R TY T inm  8'41% w0/n 14
: $IXY JONVIVR s L o slay o N
Viva 303123un0INA saaseliXY [dVHEsocon [L1L]
b J ¥ IO vese YT Rl 4 (a8 W s vy
00°0¢ 00°n 0 ) 1) ‘9sls  ‘gmee__ ‘stes  ‘S299_ ‘v __ ‘ut2st _*toqv_ ‘ets@_
nqqallllmuJ. "Viawi aw nt nd 43 Yy =14 0 0 + *qs
SANN0I w1 $9%10%30 InNlOd ON32
M I e Tps Soo T T %8 [ Ve L e Som esgagn $4n314144302 1ivas
‘_ Po°LE 00 eL/gt/10 0 Jluvis  » Nna v i8N

301-099-005



[T 2 Q0 * MiaE! [ ]
‘e*  '00LY 91°2 $0¢,0226040° "ele0l" ‘¢ Srx/ - 1] 10000° ,,, §0000° .13:. ® 20000 . ¢ 308 °
"au o ! Ittt ‘tne® '0609° ‘ee ‘nosee :n.wl;:wewt‘. 11000°e "2.._:“. ".o .mum "mu.o. omun. t
A6195%4c vdd 1 ¢ voetl®  's? MY ‘e 25100680 T0T nUaTi” 11000%% 0% 99" 0.0 T M)
=% 08%e
M3 4 L A0 2 1 CORNE 1T PR L L S A G T % 2 *3f TeIE0 o anTo. —"LIe®e7 (20007 o'
.mm Y S ‘208 m.& Lig2’  tetes  izaes ‘2 10220% (64400 02100V 220007 sizil® 0% °s2 e 9°0¢° 1
EZ'1220°°21A03% Sgapgetpape 19 - ‘sus! st KI{d) t1 0000975 yee®0’ wiglil® 22000° 0 2%89° 0°0 150° ¢
§§
mm ‘2e ....:m, 0L°t _1En,  9eeb’  ‘foo0ee ...h.. 154 ° $we~ ‘on 22120° 0520”4 letv”  1L000° u._.ﬂ_ og.?lmmm»
um&.. Lpoen  IhE 168 L T TR T enIES Y2 TaNIEe 00400 21400 n0000 S n201" 0" 62 wtel 00 1
.mn wige’2° 21eE*onss e okl on anis '2- en000°*"21500° ond01°* nov00° 0% 9s9° o0°0 is0® o
o1°e .
Salte  teszs wet  e2v;  iees! oL ‘se ety ‘so L1920, 63418 oee0T:  00000°
sElse ' $€9 ’ 4452 ‘gige  ‘es2se e 10025  60me0¢ 56000 "™ n1000° 9ife0°
ggesE™e *0s 0e L R T T M) M L1 ] €6000°, sSeb0” 9Lce0” nlo0g"
_ [ 1 3k
(€ LT JTT vet, 0de6, ILeST  ieT o AT 08 WOT20. TH0T, _saebv, 160007
0$ - "90L  ges,  gqg2¢  tomes 2z it t20ins £20507 I 0000 ™ 500007 eus90’
17 Lkt T ‘eoeEctagin 29 ‘els” ‘08 K18 § £6000°M 59,00° 99sR0°  §9000°
e .
‘9 .eStm  12°T  oom,  09es’ .:Gnl!m... Sty ‘sS  26010° See00°  £1600°  e60n0° 126 m:.
(56 ofeg 200 2ng, T RLEZTT esneTT lesEEY o 1LofR% Th0ns 00 T 0000 1000 T 0ngl0t T noe  Tvt0es T
*gsEn=te 7 ‘coege’iofn 1 LS 8 "L9En 9 99000° #“50900° o0nys0’ 11000* 0°» rse’ 0%0 "o ¢
04 T o *02(1 2’
2° ‘st e’ 198  1066°  *aoete 2 Ll ‘sn 12€10°  _gTyee” * 08000° o° ‘298 #5000 "9f
1) (Jzovawma. ...o..... pig2®  *noge 2188 2e .o:,qn!::ao:..-..uiuﬂ nooo0"= 20000° 0% e} ,lw... ....o.mulr
25825 0 T3¢ Y “ief ‘o Seist ‘2 20000° " 0£g00° " 20090° n6o00"s 072 0s9° 070  ig0° 2
. . o1 ‘021t i
un- umonn n.u.. mn,& uqmo.. YEel¥e ¢S so' e “ol ...:.mmmu.u.sﬂ.&m.a&.qruu:f . elooo” o7 Y295 9ds,09 9EL
08 Cevet Te2f  gdn,  wyE2° teers oset2e € L66€2%  Tne207 " letede T 500007 gogno’  t° ‘6l wle  0%0p= 1
Sof2e'g ¥ 0 o882 29 oL ot T66€2 § _Y4000° Tol500° _geanc’  g0000°  0°0  459° 070 LEC N |
dv1419 UNSA r
04N LENUNL 484 O 443 40N N0 N‘Iuls  9/uMiv0d _ 9/3Ulg d0Ngdd 743 $/0d9 Al 18 wap  102% %0
016 w W dH  Wa  DOI®ORE NTu®d  NTOYNQ ™~ #/730804A 979V N0 FIEPTE aJ §/nd uxd e Sina 374V daiv  aAv
g 141 34 3y 4 duidl :.xu»“s :w_.“J 97L18nuMs 974419 $/and 12 $71 ¥ Y33l In 8°81Y a0/A L4
XY 9nvIvE siny
Yiva G212 NOINA T T T T T T T e eed 8 Ky T iU e e ONLm
'e FE AL ‘g2 I RCYT M {3 s f4s o3 s tvy
$0°0¢ 00°0 0 ‘ss ‘o ‘Sele_ ‘2n2e_ ‘sfel__ "t299 ‘g 1021 ‘204v  ‘qvse
e (Y R L TViaNl 19 Wi ') E W e T T q..m‘:ﬁ...»il..m_,. "
S1NN0Y NI $IN1Q%38 (Nl04 Oy32
@ cOIU Yo& Ige ¥oe o Ve ldo. .-c.. -ol QGI il..»l....ﬂﬂz..nhr.U~u~,s,UuO.U|u.uhtpn
o2'it00  oeusst/t0 0 Jdlivie s na Q4w sy

301-099-005



2
t

°Nm OOMPANY

A-18

00°0 ‘ndtt £
".o u:um u““. 0", :ouu u::. ““ . m.:. “._: - n0210° ummugu oonnon “”2:“ ! u?m 101,00 .m:
L sve L4 i £ g0 Lp2e ne 1e222_ 02820 61000 ° L0000 001n0 0 9 6l _mce  0%e= 1
1T&8ys :&ulb.qtl.«:: ot 182 'ne £90007  §9£007 00(w0~ (0000"> 0%0 559’ 070 n.om. 2z
. ____00°%0 e g o e - ety £1°
1 §UeT TI°T Tig, iles;  'ieees 'is ML oee #0210 1SS00° n9£00° 60000' »° ‘e5s  Sle,en ‘2f¢
'se  'sweg 010 wig, (§€2°  ‘one® ‘gneae ' LH0£2° €6a207  05000° 200007 9fieg’ 0°s ‘gl w'e 0*0e°
‘soze=’y *g502°°c0%2 ‘99 18 < 1 ‘fof2 AN 79000°  ¢9€00° ofin0l  20000°__ 0% 269’ 070  200° % _
AT} ONSA ¢
O0du _48NUML 484 8 443  NOMHy N’Y108 0'TuI8__9/yIn0e ___@/3U1g d0Hgdd __ §7d?_ ___§/0d7 BAd .14 WO __ _'aR¥ _ 40
2019~ wb WaH  wd  00T%ONN N'M¥A N°OvNa 9/730H0IW  9/9vnQ FLEPTY 4 8/ud x) iy SINA 27470 @qiv AV
g 1431 24 93y 4 éndi A'MILIE N'1IIY 9/i8NuMy 97210 e/ and 12 $749 81 Y3y In §°21Y ¥0/A a4
. SIXY AInvIYR ; Sixy .
Vivo ‘03L278009WN SEC T DY I RIS avie
] a 970 Tee s ngy I ® 1¢8 W2 s IvY n
[=]
40508 0050 '} 48 ‘09 '9ote__ “tnze 1209 “ing9 ‘e ‘seisl_ _"sOsv_ ‘0Ssg 2 ©
] AWV 18 wo ) 4 C3 M P ® g *u "4 -
$4nN0I N1 $9810%3n nil0d CuIZ o
e — o
M L W L voe Yoo Yo® To° Yoo ME Yoe Yo e=03gn $1n313144909 J1avie !,
[«
of'sc00  oL/s1/10 O Jvis 9 Nae e igny ¢



Use or disciosure of ésa on this page is

1 the restriction on the titte page.

o
i
1
<
(1 sn.n 1°18 050  Stee’® ‘se2! h“n 16592 s 14080° 020" 60620° @0000° 0°2 umm_. .
o ontf 50420 e0S20° @ nile _gog, i1 "nog
b DAL SL 190, mn~. J6qM T Tigee T TS0l SSPOST T kg0 T (620077 S0€007 19600, 0.0  4s_ ©0 Ry IO
£€9° ‘ovig L18* ‘oot ‘118 ] ‘e8¢ ‘002¢ 91000° 2€n00° tggro! geswo® 0% ool 0fqr 21
. . . . . 01'¢ . Lsett et
MM .mnum -“~M -¢~ .a“m. ..~“. nmann. il o8 210, £0£00° €200° 050007  0%2  Tf95 246,81 ufL
_ 1] *in! fue f9 ShRRe__ 042007 _ £9v00° 111007 __gento’__ 6’ b TN S T A4 YL
‘2gee .-.nnnn|aom.r|«oo.msxx‘s. “eez{”  of 9ot EaEf 1200077 165007 ppteu’ £0v90” 0%0  eqv’ 0Ts¢  8s0° €
_ 0¢’ SAE__ . 40%
?., u-oun n “oos t9ne, “~=a1 ‘seic®  gin 02 11210, 08600 92100 = 90007 o't ~=.o 5,01 “ofy
.n 150t w.. 1] Soe2 902 togye it .uao. 69000 v5000° 62000 10§10°  0°%0 ‘04 .sna o0'gie 3
...u!w.: 0 :.: LB | {.] S 114+ “eZ2f__m0000°" _n2500° _26850%_ evso® _ 0°0__ 019" 075 _ ¢20°_ 2
_ os’ ss21 [\ M
0TI T 086, tdge;  Tadec ‘oot  'o09P M $eE10, 00900  10000- 60000° 01| Lo okg,  siy
S ‘ol m.- pkv,  spg2°  C2L2 e e s91° 60960, 150007 ££0007° ££000°  o0° 0k 9 99 9%0 %
b L[] ¢ 621 ‘yo ‘2isg $ N1l o218 65000°  ;an00° 61$60°  62860°__ 0°9 999° 0508  §20° 1
g-._u—n UNSA r
Igeux-mm:-mm 43¢ © 447 wowy N‘1708  N*30L8__ 9/uim0Dd 9/ 3019 d0¥add __ §/dd $/0d2 uAd 19 way _ JOxv__ 80
30187 Wl W eM  wud  00lv0My NImvi~ n’ovyg §/727u04d 97990 d0Mdld d) $7ud” ¥xd iv SLma D 4OV dgdiv AV
9vYNg 1717 24 9744 4 dwdlk Nn'WALld a....a 9/7480uML 9/ 1g10 $7And 19 8713 813 Vi34 in 8741 WO/A e
o SIXY 3onvive . giny e e
- VIvo aF1238n0INA “seeaaliXy JIVHESswes aniA
. ® I8 M) & ndy I s tu§ 2 2 {vy
L6502 00°00 i) ‘2L ‘ge "9ple_ ‘2626 ‘eger _ "u90iL__ ‘ot ‘22251 "1996  gfw9
Ve 7 3 LA J € Y uu T b ¥ e gy T ey ° ] e *14
S1NN0d wl 89n10%3s inl0d Owd2
M o 14 vge "o v voe "o Yo" ¥o- M e=038n $1w31J14440J IIivis
00°90°0  eL/51/10 0 Jlivis ¢ o~ne g0 iens!

301~099-005



)

aA-20

08°2 ‘gatt is°
. .. JE0ef  18°02 005, 90860  ‘esgs  ‘feefe  ‘f(v 2 90210  §L5007 152007 £91007 §'ee  T295 251,21 ‘efs
Ji%S  Say 295, 26£2°  o0l2 XTI 11, EL%__ ng200° 16000 (0800_ 00€%0%  0°=  ‘ed  Sjel_ 0°§i® 1
.:Nq-:nnn!. SE5 V5ot ‘gé viesn “oe ML TLoSE  65000"% 100" 99100% 95000% 0°2 vit® 0TsL Ogtt T ¢
02'2 ‘sett s
oY SePEFLTOT Tin, Sowe;  '12e ‘g2g2s Yol o 92800°° §0n007 §E200. 2e00r”  @l1s ‘295 96,6 9%
‘ch ‘9642 “ee2 5: ~mn~. ”oo. u=o~. ”~o~ :.n. ::.2( 95000 omnoc .::.2“ on.. 2. 9,9L 0°s1= 1
‘osge 0222 *el=  ‘ssi2 (4011 sn 0022 ‘vo22___91000°= 29£00° e90n0’_ g20mo 00 04c® _0%se  tert 2
davdle unSA r
0dM ASNUNL 2484 O 447  uOwWN N’1108  N°UIs  erudm0d  9/73Vlg d0uddd 8743 $70d3 T} ) {8 wan ug.g 0
[} { B W dN wWd 00T%0MN :.:.» .;.zc 9730044 9/9vn0 d0Ndid d9 $7md yx2 iy SIN¥A  J 4V dai¥vV AV
Y0 Lse1Y 39 9/44 4 dw3L N'HILIE N°L4IY e/LSNuNL  e/1419 /443 19 $/19 81 V3w In  $°41Y &g/ 14
SIXY FINVIVR L o SIny ‘ ) o
VivO 03123440980 sassefIXY [J¥HS enoe ONIW
M3 O AU 1T TR 11 & Tus B3 a ivy
N
o
L6562 00°5s ‘o ‘te ‘0 ‘ente ‘2526 “see9 _ Cieo0L__ ‘¢ ‘11261 _°*goge ____©
uve [T kL "vignl 18 b LP] 43 1y 4 o Q N *3 m,
SLNn0) Ml G9NlQ¥as (NlOd Ow3Z &,
e e . OO
- 9 vge Tge Tge 15+ Toe Voo Uy Som Voe aed 38N QPZN—L-nBUOUl Jivsl .M-
"w’ic’eo 0 L/8t/10 0 Mivis ¢ Nns  &Lv Al o



Use or disclosure of data on this page is
subject 10 the restriction on the title page.

£

‘ﬁn'llltl_
MELICOPTER commny

IM M T eL/887%0

0 a11vis o1

N

i
o~
[
<
. e 00°§1 . . . Jeite is°
S¥1 "0042 20°12 Siw, $500°1 ‘16 'esi2e ‘o9t 5! 120107 tin00° 02007 92000° 9w Is9g uno.—« owg
‘et 99¢E ‘20  ten|  teg2 gne ‘g2ne ‘nnt t188° €920 2n000° mm~mw. 08800°  3° ‘o9 n 0'cte ¢
U L 1T T Do () 1 S T Y £ a3 0697 RE0T 050005 (2000 62400 ofen0” 0T deu ds YRR CYA B
09'nt - o It s’
uooq:|4~q.~:uuu 1Z oz, 960071 ~S02 Yoasi®  "052 13 £0200, £NE0UT 29200, S0007  e'2 ‘ass 100,y ‘ews
0f  *f9£2 252 @92, 10e2*  lson t2qe ‘a9t slsle  gEmi0.  0€000° s55007 9ng00’  2° ‘es, 1,2¢ 0y y
'Sole ‘tonf ‘6> ‘tenl  “ng WAL g ,a9n1 69nt _ £9000°* 1£200" 099207 §9920°  0°0 2 _o'se mgtt g
uc..u_n UNSA r
ccux.wmuax. 484 0 441  uOMu N’1708 N'3uie_ 9/wav0d_ 9/301¢ douddd  §/43 $7042 449 19 way __loxy  »0
y01 W a9 M4 00te0Wy NIsTA (70940 973dN0DIM  079vy0 d0ugld PF] $7u) TF) Iy Si%A 3741 dgiv AV
svue »uua 34 9740 4 awdl N'WIild n’L41T 9/ignaxl 94410 $7aud 13 $713 813 "1dwy I» 8417 wora id
. sIxy 3)NTTYA . . 111 o .
o - T ’ v1v0 031338%0IND messoSIXy | JyuGoaces onle - o T
’ M = J0 vige CPT) o s (us O s tvy
| 22’ o0¢ 00°6¢ %0 ‘29 ‘o __ ‘emls _ “itp26_ ‘mese  “ge0l ‘o _ "no2gt °goee ‘2829
avg’ 14y fviaut 16 ) L) FE) -y *34 0 0 1 4
8ANNOD NI $§9n1u'3s NIDd On32
pe v5e 5. voe pe g Voo e D) Toe «ed38Nn Sin3IIT 44300 Uuhc.—ﬂ,

2 ten.

301~099-005



["Use o disclosure of deta on this page Is

1subhct to the restriction on the titie page.

“nluoomn COMPANY

(o}
(o}
]
<
00°0 . . *9i1y . e
T gt ‘o0c2 s 692007 55007 9r200° 60000'  't=  ‘Geg  625,0w “Omy
*h65" ‘2s ‘9002" afn2d 1£000°  16000° nEgEC® 0%~ TR | v0p* 1
@S Sno s 8002 F13 ng00d", 1§00  mes%R0 16000 o0 £99° 0 0 dvo’ §
no'o ‘oqtt LA
ot — TT¥0Z 27T wmn, magC T T'n2a2t= ‘oie Yq9d J5% 16700 9pg00  fel00 #7000+ §V- "S9s  elz,ew TONL
= *1an2 ‘92 Q0w ges2°  ‘nn2- ‘1g02= ‘o1 Tn102* San200  IF000. ¢100U] neyf0*  0°e ‘el & 06" 1
P 1g02="01 ‘4n9l~n102  °9S ‘ng9 ‘o ‘nio2 ot nEVO0 SI€00°  mnef(”  gl000° o°e £99° 079 tne® o
once= ‘el LN
P16 ‘06s1 92°t Gfn.  vmo0°t ‘angsle  ‘le 192 *62= 16100°  onE00°  £6100° npO0DO’= @y *seg  fe.2n ‘ums
gZ= T2067 T893 tes, wagl’ WL Toset" Yoe* $LeT® oqgf? 1€000° 45i00°® €/ns0" [0 *si 8.1 V0a% T
*066t1='1b" ‘spgle®aetl  *gS '692 ‘g2e Ty ‘06 €6000%® 40500° g(ps0° 6SIVO°= O0°0 te6” 0°p ono® ¢
niée - MRS ni
*ipe %6961 92°1  pEn;  MROO’T Swhgtnile v ‘692 ‘st £5200°  (ng00° gpih0” Q2000 &° ‘ceg  65¢,ls “Omy
fgte  *.9n2  ‘R02  cef.  ems2’  ‘fig ‘eaple  Slne *2i61”_ gaf2n’ 1§006°  2R000°= 12ng0®  0°s ‘ol '- 00" 1
[fevet="ioe — T2osT="cseT 45 i3 ot Y TLrt T en000 T e0g00% IRE0T 2#0N0TAT 0% §997 070 LLT A
Ik no°o *eltl £’
2= %gog2 60"t oam“ 7Q00°1 'oa2ent~ ‘2¢ lLe Yo 18007 £9€0¢° n9i0u" s0000°= §° Y695 n%e,0s ONZ
‘ge ‘1092 ‘l97 829 weg?’ ‘n2on ‘gagee  ‘2¢- *1eL2=  LiSE0°  2§000° 9%00u°" qaym0*  o0°'e I ethge 1
*g092=° S~ ‘eis?=*2ai2 ‘s ‘oEfel  °ge ‘1wl fege §2L900°= a§n0n’ gerP0®  @5000°~ 0°n §99° 0'0 Inn* 1t
dviite UNSA r
tanx\»a:az» iSd 0 443  nOHM N‘1198  N*3uls  9/u3vud  ar3llg dONdd)  §/ad §70d3 ¥AD 14 Wdy loxY w0
3018 Wo w dM wa 0ot1*ory N'wvy NTNYNg 973JM04m  S79¥NU Ad¥dl) a) s/ud L) iy Siwa 3 417 gaiv AV
Vel 1417 34 974N 4 dW3l N'HILTA N°L14IT Q/1SNNHL  ©/14T17 YAV 19 $719 ¥ Y13wy In  8°41Y 80/A  )d
L 1YY JIMYIve o L ~ o o sIxv L .
viva 0312 44N0INN Penceg (XY LJUNgoenen Onim -
L ® 3P 0 YT I s 14S & s vy
£1°0g 00°0 0 ‘so ‘o flele__ “olle_ _"slaw _ “ews0l 4 *itaql _‘ef€v  "esi¢
nYe [ERL M JE "I 18 We »d 49 .y =4 n u * *14
SInN0I NI SONIQYaN (N1IO0d O0N3Z
‘o- o= ‘- ‘o= Yo~ o~ Vo v~ Toe Yo «»03SN $i1n31J1347907 JTivis
02'L1%e0  alrs2osio LY 7T YURN Y SRR TT 7T WY 3 Ty

301-099-005



400d gy
SI
¥R, 40 5&%0%255@

Use or disclosure of 4ata on this page is
subject to the restriction on the title page.

@HMR COMPANY

aougyy
(o2 ]
o
- .
<
aQ-M . ]
. . . . . . . R negilt e
.o“ ..a‘oooA m_ 22 M?ahwonoaayu.: ”vm:-, “anonc t“a Lo el taano- 10400 _enyghy’e 12gac®  a’2- *Qug  2Le,nt Cuny
0 _,..a. 0 . sessve 9gs? tRes- tugsie Y49 Thagl= 9geyn’ 0duna T L1007 T 920" Tets T ry oLl 0%Gie U
osvi=’9igs L9 0609 29 Tung Geal 65619 0LaS  1guon oPelo’  go9nl uisut®  o'e oLs° 0°se  Swi® @
. at’g ’ o T ) o -
. . . . ity w
.-wnn osn 1 “mooma .nme. w447 .cmm» £6900 - 02€00° @fg00°~ ”-oo.cww~vAn ‘69 QLiLel “omy
= 4 S00f1s 654907  @2000° uei00° §652v"%TM'= 1y 279( Vsl
25E1=°nSES  “te=  *1g5S 09 1168 s21 .185S 29§S 200007 9R00T  §uL60  2LmelT g 0aLT 0se :m—.. M
JU— ON-N . 1 .
el 16210 95°22 14R.7 BRab"  *nl21=  ‘haape mde— ML v v ¥ ¢ s <3
. L1200 21007 n2g00° " 68100° AT Vg9 vo. £l
o1l ‘wvs ‘Lo osn.,f 69g2° ‘a0t ML nnt Sile= e5260° 110" nG200° 02s10° ;0. .w s n.omn ema»o
B2ie= *20in ‘che ¢ 1gm 09 “nigh . . . . . . . . ¥ Q-W St 1
. nig ul§ Sitn L0en___§inoo 94900°  §a%L0 6ODLO nl.n.r...n TR YRR T L
[ §
Pogl _yv? ' ngo" . . . wm ¢ - . . R . MC1%4 6g°
ot £ 49722 e90.2 mnee: 989 16202 Wt .00 S2200.  n0100% nalh0le Qnlen® pgmd=  “69q  nfg,il "dnyg
219 *ulg te5e muomm RS JSfem ot 1900% T Thasg0T T #0000 NE0G GelTaTT areT 2y ety W'e1T T
L ) 2LL8 09 '692¢ 661§  05000°= L1gn0’ gngq0° 0%9G0° Al ¢y 0°§L - Lwl® €
i \ . , nn'y *wity 09"
.an 9L m €2 SRS Alcefee! oL t9q0= 4 ‘o1 R0000°= £0000°= 10000% §1000° 10w™T ‘s8¢ 629" 1= “Ony
2 - " - . . . . -
TmN uwulu = u", 3 amwm‘ .onn, 91 e .92 .looooo- cooao“o somocu §n00G s t*= hL T 1 vigi= 1
i 0 List Yot Y §LL 650007 % 911007 0810  19E10° (0 %2®  gau® 0 8L lgt” 2
L]
. x . - 000 . . *aitt 19°
T A Ot I M T I R M LR
) . 12 gages  22n2" g1100° pzEtu’  £mgoU 2%a ‘W Ene  0°gle
Foog™ *0Lel  *gle  *fnv2 ‘00 ‘ante ‘of TGh6t ‘sapl ‘- * I * > * 0
*90€™ "0L4] ? ‘ bt ol ___§6000 2lguo 1igso SUNE U o Wi 08¢ el 1t
dvigty UNBA r
“wn ».;u:» 484 8 443 zouu\ QNJJoc :nuCHm Q/43u0d  9/3UIR dOMged _ S’g) $/0d3d TE) i wdy oy @n
a W WodH W3 COLBOkE N7u¥A  NIOYMY G/ 30H0AM  9/Tex] PEIPTE) ad S7/HD ax3 v SLwA 2 41V  ddiv AV
CTVI W) & B F ) 9736 4 dw3l A'HILTd A141T Q7 Snu~)p 97130 S/ awd 12 8713 813 v13my lw §°397Y H0/A 1d
T _SIXY 3pnevy e o o STxy
YLYQ 03LIF8H0IND ceeeaflXVY LdvuSmeeas T GNgm T T T T T o
"L = 35L M) e wdy nest s 1ub g s 1vy
£1°0¢ 00°%¢ *o ‘68 ‘o ‘1026 "4816 “t9ws  ‘fewe  ° . . :
< - 68 LR e 8 214 90y N2
avey g4v TyLaNl 19 Wt Ha 4J -y -4 ) I 'Y ¥
SN0 vl $9n10¥3« 1nlod On3Z
Y ] - - - - - e B
[T [ ‘ge ‘o ‘o %0 *a L] ‘o= Vo= =138 SiNI[IL1 44309 JILviS
L ] L]
15°tt°00 9r/20/1t0 v oaravis 2y s 40 asda

301-099-005



Use or dizclosure of data on this page is
subject to the restriction on Lhe title page.

‘II’ saLL
HEUICOFTERIR oOMPANY

. . 09° . . ‘retl [T
1Sl ‘19gp  @9°2  eeS,  0S66°  ‘siiSml *eq1s  ime Con SE10°  4PRCO°  (pgOu"  1L000° p°e 'S96  wle,le 0w
"ot °"S#eS ®M9 /85, 99§27 045" Viagwe Yegi T Tf0RRT GhEGAT  SL000. wieuC. eniio’ 0.0 T8¢ e, o= T
L LARrS ) ‘ggyi=teern ‘g0 6821 ‘oo Lfunn ¥S 1l 220007 0e900" ang0° @i 0t o5%* 070 toe’ o
. og°- . ] . ‘e2tt 1N
°g2> ‘10gv 990°2 £09, 6nes’ ‘eri2nl "2 209 ‘on- z2e10° Irg00°" pEgo0 1¢00, * L1 ‘s9¢ €£5¢,00 OWg
spve  *iveg “6f9 s *logn=  g2- T£25n=  @n250°  §L000°  nbu007 0940  0%0 MUY S O S T Sl |
10gy="g2e SeploTg2in 99 oL ‘on= ‘g2t 2~ 29L007=  L1900T L0907 #u%000°* 0'9 659’ 0.0 190° ¢
: on’ *z21t 02°
K11 “ofon £072  ges, 2166 Tonennl ‘gli- “ne9 02 teutoy  £rg00. 2ngf0T  efu00, "s9s wiglas Long
‘02  ‘9fes “6f9 amg,  45€2°  ‘gefe ‘gtuns  pit ‘ssnne  pongo $2000° 10200, ObwlO? 0%0 ‘w2 ole AU TSI |
“qtew=°gi1 *9r9t=%ogrn g9 WIL] ‘o2 #11)) it n2900°= 96900° Oorys0, 10200° 0°9 ¥s9°  vl0 °90° ®
. . on® . . “e2nn "
. ' . . . . . - » - - .
28" 499 9Lt snG, L1606 YALLAY s aph St Qonio 6"900 56200 L2uoy S 496G 2v¥p ,0p ONy
Cst  Yolsn “26m 146, esg2”  ‘aon ‘coufs  zye TefeEe toono” PQ0007  (S0007° 95¢a0T 0T ie  sTe 1Wue™ 1
*L09g=" 28" *1s12°%geE "g9 “omy ‘ot "eg8g 2¢" 19000°* 10900° 96490° ;5000° (°%» 1sv" w50 és0” ¢
T . . . UL R 1
$92= ‘920t a1t oin; eles’  ‘lilenl  °92 J29 0§ (20105 olp00° gr200° gS000° 0t ‘S9g  26m,06 O
‘0 ‘vESE  "eSE  nG6GL  65§2°  *mpi- ‘9208~ og" *160§°  nosg0°%  210000° onyf0°= goys0*  0"n ‘gl u'e vi0e= 1
*o20§=" 92 '§992°"igo0f ‘g9 Y1eg Yo 1s0¢ Yq2- 02000°  @Ln00  gAgGL  9mUUL'* 0°? (89" 0,0 2n0” 2
noty ‘et (3
‘gle %/n2Z <@ fsn, 1266 Tl69nS1 sl ;22 Tol niLu0 0EE00- swled  gluoo” 4T '59q L¥E,0n 0ng
tot ‘2z “o0s2  g0§, 6512°  ‘ele~  lun22e  (si- ‘9922 nGr20° 620007 (2000 GHeFe®  0%A AT S o
WL {10 ‘o 5922 29 ‘9§ 01 "5922 *gl- 0n0p0°  §9g00°  Quwef0°  (2urg*= 0%y L59° 0%0 v§0°
dvidiy uNEBA r
03H 1SNuML  2Sd O 443 HOMY N*108 N°IULS  9/Ndm0dg Grs3ulg d0Nddd $7d3 YA L) 8Ad i waM 10y wo
Ji§ WO W a4 Wi UPL%gHMy NPeva NTavna  9/3Jp04W  979TNMQ dOMdld F) §/m3 X)) iy SIXxA 3 31V dalv AV
Y50 1l 34 9744 4 443l N°MILId N141Y 9/LSNUML 971410 $/aud 12 $712 8132 Y13HyL Iw $°2'Y a8osa 1d
. SIAY INYIvH Sixv
VIv0 031334809%N saassTIYvy 1dVHgeeaas aNT™
M z b [} & wdy et s 188 ne s vy
1250¢ 00°0 °0 ‘9¢ ‘o ‘sele  ‘slle  ‘cffe ‘cage ‘9 ‘002Gt ‘efsw  ‘gryy
ovR CERL MZELT! ] wh u3 43 - Ty =4 ° N 1y 4
SINN0I nl $9%10Y3n (ni0d Op3g
dQ' COI -0. .°l u°| ¢°. d°l IG' -Ol lcl ..Chﬂ: ';hthUhhkuch Uhqﬁl‘.
10°85°60 SL7igr2n 9 2TivaS €V na  diw A8BA

301-099-005



02§ “s2lt "
Se01 °eE92  £2°12 eurl€" @060 ¥t ‘sme2e  “ng .98 091007  €B00OT ifgUoT  si0v’  0°2 ‘wan  skgTei="uoe
‘¢S ‘geg §L Mpn.a 1§82 222 £09 ‘et ‘018 940y L9000 §8290° 4fulute 1% LT R DU T R | B |
w95 uag2 12 1992 0L co 56 g9 §2w2 anto0’= ynq00’ eulin  620LU°  €°6®  ene’ 9 vl se2' @
uw— , ni's *a2tl vt
2 TT1 iGel w012 eha’~ ngs®  ‘aife *9apt g9 9n wason 16100 la200° 22lov’ @'t usn nigTe- Tuow
s= 'Sy ‘el ‘ee  ees'Y ng2" 212 <120 K1y L008  egag0;  nl0007 4SEuul nlgnos 1= 0y 2j8e  v's U
mmm a7 "elel o} el 69 “s0n -1 i9s! @ret _ on0p0°= eonvo’ goe2so” gf250° 'se  -159° u'sy  wge® 3
3
35 0£°g . . ez et
S22l _cele2 @v’12 o09g°c 9mge’  ‘¢9n= 19(n2e k9 L) NgE00T  12100°  6aZuel  g9i00® 22 26n  620°9° “v09
g Yoo  Tew:r ‘w0 990.,2 Ing2"  Ttet ‘gan’ Loft Lhng eEan0” 51000 wnEoy.  02eh0te 1%e Sow  w,¢o 5 T
Pl ‘wes2 ‘o1 ‘egrZ %69 “oen ‘0o asn2 Sn2  Imencts 5eg00° L6007 22990°  0°pe  159° o07se  922° ¢
Ep ot . . Je21t e
g W50 Islet ev'1z meale omgel ‘sl tizeg~ g2t JAST 199007 gOL0OT  19£00° 22m00° . 8°f  ‘esn  L€n°9° “J0e
om. SSU _°slet  °g£21 06252 1ng2°  °‘ing (11 Lo pEn 0010,  (2000° ¢S200° 29110°e (‘e *Ay  1Lle  v's 1
32 "léw TEOLT T02 wiug "69 "199 Y841 LTS LT S VI AR TS UTASCYE T ) £ 1 S A1 1897 vige ¥&I¥ %
. ap's ‘2 TN
AT Tt etz elg-s <oge™  TgEne AT T L 2nn007 03007 0fgA0.  gw200T  T°¢ Teen  1UI7 L% Y009
'sa1 ‘efs ‘29 engt2 erg2*  ‘te2 il J9tt Sles £5060°  g1003° 01£00° gnolo*= 1°e "oy eile  0°s 1
‘98¢ °séof #1 ‘2018 ‘w9 ‘oty sni 091§ LEVE  EQuubte  §6,00°% longl" 20mgu®  0*2e  269* Ugs  §22° #
- ou'g . . NEAS! vt
“LlT “e21F  95°12  223° Gau6®  ‘asne ‘SRIfEs  *sg 211___ 0mmp0  §0200°  060500°  pe200° 0°'g ‘egn  §E1°4° “oue
01T Tofs Ty 61672 99g2"  Tef2 "org Jett LUk Toasd- — plov0T™ olgbo, oSuTeT= 17 “ow T v,ds VTS 1
‘o0t “e0ig ¢t ‘nzls oo ‘g ‘ot 2L1g 06VE  26000°* 66:00° gemul”’ GEnwu®  0°2%  269° 050 SZ2° €
. o0’ n . . . Twell |
‘g1 tac2r 1S°12 oo,  9nge’  ‘mi2e tioggs ‘gl st 0¢R00°  20n00° 12g00° 224n00° 0%y ‘egn 0s1°2° o0y
*eel  °grgl  “tot  ces .l InE2°  ‘e02 ‘152 °521 S?I __ 1nleo0 9F000°  nf§007 pEf0C’~ 1°e ‘0w ulwa 0L
g2t reLes e MY LY M) ‘o1 “hest n2ss  onbBDSS 24200° T60g00° 106ub" 00 289°  0°Gs 922" ¥
on® ‘el we*
3. “mmoN MN1 OeaU oaoo”d LYY X ¥g9¢0e” Yeri .ow nOna:H oomoo“ 681007 §500L° [ MY nwm. ML)
‘02 stel 05t ovr,  9e€2 ‘9ot ‘ne ‘te- ttee 1eL70°  £9000° z000°= 25000°  t'e *s 9,69  0°0 1
*f2=  ’ss02 ‘o Ly02 ne ‘2991 02 Lno2 Ln02  §£2000°= gen00' 1&nSO 1ence®  0°%o trs® v o D20
dvi4le UHEA ¢
BO3dW 1SN¥HL 464 8 433 uOmm N‘1104_N°*3CIS  9/y3wdd  9/3uig andddd  §749 §704d2 uAd e wdy  lo«v w0
301§ wo W dN w3 O0L%0WY N°wva NIOYNQ 9/733604H 979t Adubdld ald §7wud CTE) iy SLNXA J 2% dglv AV
sveg 3417 34 9748 4 dv3Il NMILTe L4l 9/71SneMi 971410 SlAwd 19 §712 ¥13  v13uy ln  $°4'Y 80/ 14
: SI1XY IIuvIvA $ixv
4 TIv0 N3123HN0INT ssessgi XV [Ivhgesess ONT¥
9 e J3n M) Z ndy MIY FIETH n 2 yvY
u £ °0¢ 00°59 ‘o ‘L8 ‘o - ‘gols  “tols 2012 ‘sti “2 ‘gnZsl  ‘stys  “gl2e
“l 8¥g (¥R L] TYLINL 1] wh ¥d 23 1y LRY] ) K} 1y 3
: 4 SinnYd w1 8onIav3I~ InlOd 09§32
mmv — 70 “oEnee  '610991= 'opeRgi~ 067968 0 Ya0012% "6641(Z "Gu289G~ TiCnn2§  ==03§n Sin2TIT7440) IILvis
LA LAY YYAT T4 3 » 311918  ml ~Nar  24p iglL

A-25

301~099-005



Use or disclosure of data on this page is
subject 10 the restriction on the title page.

@HMR COMPWNY

. i L) . e ‘gt ie*
(o2 "22¢w gn'le £9GTm" 0seet 7L feagms T Try afl PR A L LT A TN T LY T T A Teun e Li- “Tane T T
-om- .new mm moa .9 mwmw wee sI1! Jrt .aac0 .qu;s m_ccc. ..1.1:.“ LEL20% 1 %e ‘ne o.z: ¢* 51 3
1001 ndge  “ga  Cnimm  Cer  *ylRe ufl mien velr  CavauTe 2eulol  wewlll wosii  A%0s  wnet_ 0Ts 1 c28°
ne’n st i’
S__ 1010 9€°12 5279 le¢e:  ‘sel= MLL Lo A 3 cw2E_weludl  tan0e® J9pue’ 2egau’  a'g MUELINE L8 AL APIL
.m@— .c—a wm ~¢o 9 mme I wool ry LY .n:.ﬁ.. FELCTM mv-\.:u QU9 (' LETE) P STEL
nis  Eves 9r ‘onin 2L *2iLs" LY4 ‘zalp ‘ooCn G000 geatn’  QreliT Geydl® ne2- ey 00g1 w2t et
).vlm - l—mo—w Mhd
”ao ”annn wn.qu a:,”omow¢~@” “o.o. ‘osgg" “o .mx na;:. qlone®  negue”  el2a0° “"2 “asm 7' e ;o&
WA ¥ * 1l8% e252 L) dag L2 TSis___ agmen’  itate”  gsgoy’  ggevt 1% MLE S SUR KA
789 " L2%f% () @ 3€ el “1ese va oSt “eesS 2i00TT 95g0UT Cotevu  bbleuT G Re  zhe" uig i .cmm. st
2T S Ay \EF - L ¥ - q.:won ¥ 5 d - - -;am—— r—m.
o0 1 .32 2ET1Z 066 636" ger I TS Tee B nnlod" 33900 U0y geonn’ 17 " TwSn §36 steT679
.a~ - c~n nogera Lot ,es69 Lt Tnes SSeEu°  QCuna’  geucl pLslLs (°e Ay el g1t
8ds .2 L2 ‘onie i §e¢ 62 dnle 1902 q2epn’s uigen®  §6440 slesc’ 0%y wn9® 0.8 20,
r2'¢ .oN—. (W
201 “cw- 0E°12  we2'Liowlws®  ‘eefe i LA S am_ umnent  eew eos e’ §21u0"  2%2 1450 62175 ="yoa
L s udl & Ins 6l 2562 JLoe L2 Srui &L gelyn’ T2guyh wLEo m;a_c.. HL Tus T 00 Ve U
s 5192 £f gL 0e 2¢- S RI¥Y eeve nadou=  ¢3309° 6fniuv”’  2wisv® 0%g" 673 vy 1 #22° 51
02's . .
. . ON—— (¥}
£ PEI1E=4296°  °fufe  *ge02e  °n} ‘9n 2,000°  §5000° jog0n® 0y 2° ‘e p 0 e’
. £ gse.gtugeet las? J2ze .86 L' eflgh,  gnnco! LI G .at %o O T
80L ‘one? £5 ‘2942 'ou oge on Togle .72 96900%%  §9900° gmnzo” gefg0® o 679 07§ 1 w22*
01's > =1 -
o - . . KI41) :.
.~m csn~ oo 12 so¢’2 n~co. nncua tgegee ”oa J9n 21200° 46000° o6nM%00° L2100° 9°t i S AN T gov
o __ ‘e ng°§ »nmm _.cul £99 ngt Zng £9nno 0000° §€§0u°  iSpip®= 1°e . a
g 1 - - . - 5 K] n.g~ o* 1 1
[ 41 11e2 o1n2 Yo ‘ss 1L Laing 15%2 227007 91¢00° ponqU. KlfQu" 6%q~ UGy U Gsr Ledt 11
kﬂ 0s’p . .
. 3 - * - - - (T4 R (7Y
L7 BLon 95°12 gs072° e286]  ‘fn2 ‘nione oy K11 65100 21200°  onnt0 eupne®  1°%n *aen §£99°01="y00
L081  J2Le se 499.8 cf52 222 Jute e L8t £9900°  pl1000° 621007 95020°= 1°e M TS Y A TR |
SSL Roge (11 0gin 0l FYAl unl ngte YL en000°"  pep00° wl1t1°  g2p01® 0% 1= ane®  0%0 1 922° o)
0L°s el 1
° ‘09 *§e 426  ‘glpe ‘20pf= _ ‘qp w01 _2i2en’ . * g . . . et
6000 | £X Sl Yyéng 1 " [ -
SO1  Jump  Tef  §92.9 (f52° ‘oL TLow o LU0L 218907 600007 M T L S M e L
pe® ‘9off  ‘2f  ‘e2ef  ‘ul ny= 01 ‘g25g 9snE  09000°= ymgo0® 0nKa0” S526v° 07T ene® o’url S@2° ¢
- = avisgle UnNSA [
B A8NENL 480 D 443 HOHY N‘I08  n*Iuls 9 NIvug Qs 3ulg A%dadd §/¢d §/0d9 HADd ] wdN igvy o
3018 w0 v g4 wi_ 00E%0MN Nfu¥s N°a¥4d 9 3IMndn_ 979V NQ doMd1d 43 §/ud &xd v SI¥A 37419 dqi¥  av
Svug 1419 34 9748 4 dA3l N'wlLTa N*2417 9,18PwHL 971417 S7Awd 12 $7;33 FRE) LZEIT ™ S 41Y »50/A Lo
$I1av 3)vvve Siav
viva 031)3¥8023N0 maseefiXy jJyHEomans Qnin
nt s 115 »aun

A+26

‘U
(=4
o
1
N
o
o
'
—
o
L2



m* . (1] ‘0fes 90 21 ne'n
i T 116°0% gtos’
Blont a7z TeneTm T S AN .
22 01 ‘ross 99 ‘erlw ‘g4 e Y N T 09100°  0e0n0’  pog0u”  wegnp’ . 2Et ng*
nlo® ‘yny ‘ . 17 Thongh T (v @ i a2 ‘won_ g2.°g1e’
§s Svon ogus  26100°c  Guen0’ VT ITY IO S T £ 51 009
& 19 ‘ne . Y M 6 (2000 e2gn® 0lze . 0 2o1 v ]
M3 LY .-un ww.f 9527610t a2 .Mvmn. . ole® 0.sv1 €17 Q2
T - ‘—0 12 92 . ¢ ‘ t N - . -
egfote "sb1¢ §L Tonng 9 ﬁ .HMN. 1Ty 59 o“._. uuw_.m 12000° o200 ni2o¢t  (°? oLt I
5 ant YL ——— oQONﬂ.l‘!M&&.M,cT &%GMM ho_:A.- wlg2y’e 1% m“”: amc qi=*0ng
5L T TaRNGE 1L seUgienale’ T 04's " e O L It 7ines
"M. 19 ‘¢ #o9’al ou"w. .“um FaT3s T Ty T T T T o0 ) .
£, _"Svn? 85 ‘(82 ‘my inize 1w 2 "rgy ououw; TeAPy, §5200, 131007 '3 L 59"
” () u.w..:,ON rn'& Ncoo..' MMM”M Nc—oe 02020°%= (*e oM": mtm O—Odmo&
i1e [ w 21 0 o . a&.n e d nb:s: &OAbc. c*e® o_..- “ M " u Mu t
;on -nc 78”"\!.%1!: OM%"< uaﬂ “(,nbuo ) *i¢ ‘or . . '3 ne
"G “uSit na ‘olwl  ‘mdl .“: 29 KT oy,m?ltmmxe.“ §9000°  09puu’  2avou’ o KIIL 5y
S - vt e 7Yy .;:.M.w.- shyfu T 22eny T qigTeleT (Ve Lu5n__ 52574127009
3 - Lo 100" §2050°  e.umy’ . ge MM TN
h._._ tausn 9212 (gein® §/48* ‘el I o T e . 0%as  elv' 0isri S.1T g2
e (1) 961 . St thane  Cny . N
(AR AT L T 1T awm e Sl Y ”ﬂ, M.NM._” Gitul Qgenu gexnyt 2t B e
[} enl AELL rraa nmn_“c‘Jcalw.w.:oxw_.dl‘i—,ﬂ..:_:- (eek s’ a-N o“”’ nm—-f—iocéé
. V) 35 N o .
TR U LA ERRT O I Y SRR A, Rt A e S e T 12
ot tzer 41 SR .:.Mw. ing® tesaREiTTTy S LT (UL P S L] ..
orit "1a1n nc  ‘ognn : ...m.. wget ‘pe 9L11 eV TTTRIRHAGT T g, GhNeeT  #Tn el 0
e LLY b Sug i ¢ Ll %s1a CLITIN . e "y TRSH RITTETSTDA
- Dm.wa t?&’ OO~:°&I DWC—Q- Os—;c...o ra.m:o. a-l QOK ° .A-— -30
19 eSu5  s2't sndtuzeg . . ne’g T AL Li LALLM utee LLLY M~N-" M~wm “
AL .m.ili.:...'m._..xxw.!lﬁoﬁ.ﬂ.ﬁ..mo.;. ‘e . , AL YANNT I
LEul ‘ltleg *on g I .M:—- o ”o::....,icoc !!..:fo"maal.!mws—.cn-...!.m~cec. Ceray’  sfen o 281l or®
L o S nag “Ghaf (0% TTRe0te T Ru 0l T Tihg R0t w.ld.m,eti..va-.:o:.e...,ol_.. L)
18000%  glgl0® 2p201° e PP S AT S A
o0 a2’ nueol® 0%ne . >4 Sl
|.|-! #Wl!.n.w»'— L2 s148" . £ an9 0°¢'L 9g2° o2
0wl : n...u 920 2~1l.1..'5! S T UL L B 4 ‘ig 000 . Tt
P¢oy  'nag2 ‘om ‘ncn.. ¢ .ogw *2ue e T 1£000°%  s1y00°e ebm:o (f100° . 2¢1) . T
¥l ovo® ‘o5, ‘o Ll atago’ mca::.u f1vo  _9°2 ‘w60 g 0°91
) L9, 0% 0tg? £9u00°> n2,00° .:_.~_:. VEIALTY Ve ¥y e l.fﬂ-s«bt.\lf
mMm- oanN %12 f12%p2°064h" . 017¢ R o efiwy’ 20¢en’ nege ony® vA—
92 ‘A3 'S 1ie58¢ 922" ves tecep- ’q ’ . v
L1 wd2? 7§ mwmm.&.l( M.\ ...Il“am_,l!lnlicf. ol .“.w e~ooc.. £1000° 2i§nn°  ¢Gunn® . gt
e e e e e ,l ve T IasfeTT T rmv.; wwwn AP L C o et2au _fupluts w._ ”_:rs vis®e
LY EIRY LT - AV T ¢ teer ws009TT evquuT glten AP i P tw o vyt
Ste bt L #Sa b 447 w0y A'Te i3ace ) - Pt B R
- LI - b X vy . . ” AT K LT @731 .
LTEEY ] &) 34 YT u.h;w_ﬂx .‘_q_..%: i..,..:::. RIZFR o\u:.w:J a.”i.: §742 §/Nad ¥s 2 a Je A
0 Wi Te VIR I et Y L dunald _ AY S/ o ' wd ey
GrAv uu:c;.t 11 K Y2 VE 15 Ol erd iy S1ea I g0
VIV 031298M0IND . «1 V(g ge g7
d131e esasef]n Sty
- SHINY pavupueses | dedv
sl aae dge agd

Ae27



. 08’ Jeent vo'
um ige tine s #1200°> 10100°= 00(00°" nl0no® ' ‘osn  2vn‘S e"000
¢ . . .du «a_ T I 1) ama. aoao-. amqqq- uaqa-u a-o 6 1,0 "0 i
nm (L B L J LI 8 £ £00005  10000° y0000' 000¢° 0°0  wns® 0’%e mi0" @
ek e oress 09’ . ‘o211 T
m ¢ 2 ove m 0000= olee.  -eeee .mm Nl 5 ::“u. ._M,s:“. 2~;8 = nlocor  Ite  ‘egn  16§°4(°"000
Y 10000 f0909°" ..:.o §2000°  0°0 1,00 0°0 §
s o ¢ ol tgnies s 2 1|ww m_m*d. eqMo GUUOLY guutoT — 0°0 g’ cﬂac LE L L)
m . o oy . . ] *s21} vo'
. 148 VEEHI N 1 1 LoV 26010 n0gA07 €500, L¥e0v. 5w 9¥e e 008
L en ‘2§08 leo, is82 fee °2 701 .01 191007 §1000° (20007 (200v'= o'n ‘s Low w0 %
(1] ‘g2vy 0 ‘e2v 04 1 Lk ‘01 YL Yl §0000° 0S100° 0ngol0° pHel0® 0°9e nng® 0% PZ0° »
ov’ . se2tt vo*
.11 ‘o1t ‘922 st 10210°  n&g00°  qtmny® (mooo* 2° ‘esn_ 9¥2°=  “009
2. L1 49 5 006VR, 6rOBAT  h1G00, nT00UTS 0%0 A v,es  0°0 1
‘ne2= ‘st X111 201 £0000°  §m200° 0S(20° neL20° 0'n®  mpq® 000  M20° ¢
. . . . o . . . T el . wo"
01e ‘4wt g2 000, O0leb ce2tis  tuimmte Cpof st PE010°  96,00° gLmnu’ Tn000°  £° ‘esn 20, 009
1 on ¥ ‘o1 ‘ote 20920°  19000° ;2000°= £2000°  n‘p ‘s et v'0
[ M1 MLLY] “venl  tndofT® gngu0” oTeT0. oTef0" 0'ZS  Bngk” 0,06 8207 2
- . ‘ogt1 _vo'
d1e et 92 000, leve mie® a-o_- L9t o2 a_-=u 220007 66n00° nw0duT 0V Jesn .em, 009
02 ‘efun m.. g2 32 T80p e e wie  gaego 160007  Qro00°e onpoo®  0°0 6 O, vt 8
JALE 1T nabl nee 02 1YY ‘ool __Rg00d°s Hin00° oF550°  6E8S0°  0°0 nes’ 0,08 020° T
dv1419 UNSA r
2.. ::.:; .m. O 443 MOmy n-loy N 3ule  9/wdsod  9/3ulg dunddd  $/43 §/udd CTY) L) Wad _ l0TY__ ¥0
Wy VO1e0mMy 0 “yA :.::.o Q7338034 979V LT YY) el n\x.u [} ] iv Sina u 4 dal¥v AV
:.o :3 2 LT 3l n xuxn. nu.uﬁ S/18NNML 971310 LTS i3 $/19 ¥ Yi3ey v 8’4 w0/n L4
- D . . l .—. e e e —— e - - — - - '.-‘
T viva a3L239nuINA svecnf (XY TVugresae T gayT T T T T
oy TEIe "0 5 ndy Last ® 186 MM ® jyy
908 00°69 %4 6 ‘er _ ‘melb “eg16  Cuf2r _ Cer0l__ " ___ ‘i2es) _"60we  ‘al2e _
ovy [ Y AL \FS LTt (a wh ud 43 -y -4 ] 9 L L] BERY’
. $innud NI §°4IQY30 (Nlod Ond2
M) “ntuew  Col0981= To0ameT® TOGL98K 0 YO001T® '6bQT.Z "Golf05° TI0002f **UdEn SINIITIsa3GT DIiviS
- ) T L TR YRt T2 ) » 3tivie St sas 24w ael

Aw28

301-099-005



T T - DN .4M| o I % L% T 77 s e riomsr e e - ‘ON —rﬂ n,ﬂi
‘it ._nsw ~<.~m n~...m ~.~.” teufle  tyan?e lge 'ty Racu0le  4laf0%e CQuuo? gnuty” w't ‘wgr nL1t9re"uig
b o 9 e2e n~ ‘202 :o ML 1,7 . T3 L. M L LA LM 11 12" iowlo®s 0% AR D% LU 1 IO |
L (1 ¢ -8 i? .anmm vy Yot L 11y YA TR TE T AL T ] I AT T 1T /L T Ry LA S ST M
. 08t e ) el ve'
#h s6T 7361 me<qn Wfe 2% 09767  'aG(* .smc~. Yig ot Laton” T TIAD0DT ,qﬂa,sx‘p~cmt. M T LIN TM AE 09
r § 1O 1052 12€2° ‘202 '$ee Lt cnty 17250, w0000’ n2nuo’ (erlu’e Q%0 ‘001 men vl o
ssfuer ‘stel m_ ‘erc? ‘o4 ‘eprs 0l Imog__ TSwe) _enfu0’e sen0¢”  canse’ ulfS0°  6%pe  ere’ ¢losl cpd’ ¢
ne'e ‘et T
v ...n‘.o_.ma:«munnlnemmuwu 10.6'  'sfa®  ‘sce2e el Cen  §01A0°  (mov0”  G2e00°  §210¢°  §°» L T AT L
Tel2 w ae e 1268 T T Wed enT Tufe Sgen”  n00UCT  (eilaT s2WTuTE 0YC TeuT Tewe  9tO0l 8
al'res ‘1562 9092 YL ‘on 2992 ‘Viep  zengn’e  o£900° 2wiLo’ erog0’ brae oty vlout lw2" e
£
! 0¥’ . . .lA e’
» tLisle ~a 09000°  [£000° (o000’ on200° 9°¢ taen  60g 21000
F 1 £6090° 000 96§00°  wgglot® 0% ‘ovl mlee V01§
156" N62€ mm [ 111 99400  2%yR0 9feg0 ne o297 0 oul Tg2V s
LM ‘21t 69’
008 fe 2¢ 0297 L" Qbis’ Je10ie  Cgrege Yq2 ML ontod — §9000 winho, nigo0 €0 Yasn §Uf L1e7 009
st ..o~ .2 §L0°08 °“n~. *Lse 0 Lot wn 96490 90000° £62007 00020°c 0°0 ‘vt L,s0 ol t
28L  ‘i1tsg ‘22 199¢ ‘auRe ‘st L 649€ ‘noef 9000 (/900° §Sye0  £5960° 0°f*  ve9' 0°001 192° »
ma n ¢ mr.n . Ly 1nn0°  1a100° ;250 2 * * ran '’
onilnb:mnugma uo vahe w2ife Y N 41,1 6100° ;2500° 2ien0 o' LI 3 p;slcaa
muo qu 27 Y102 111 W13 ezu Tnig0Y T L1000 glgt0”  2n0To’s 00 e v, la MY
[ 4
-n ‘efog m. ﬁ c tiefe foni ,801¢ 9pure  Gmoonte  imguyt n~nce n9Zgu®  0°2e  poa* ('ge a~n £
[T M (TN
011 ‘sfof g au eo°~ oaeo ‘e0g®  ‘enife  '¢ni 1280 20400, 195007 15007 e2500°  g°n goma a.o.~. K1l
2309 a.. o. ] Y] ‘ong *e e naegn’ wn@ab 00€00°  00§0u*= 0% ‘w 0%0_ ¢
o_. =.en el ‘o2t pt 1 LI ‘20t 10800%" 64,007 §4290° t52a0°  0°0 me. 6 wnd' T
09’ o — c21! vo'
02s 19607 §Z 000, Olen,  'Ang® ‘esu?®  “oyl 5! (L6000 2Ekn00 " 26T007S omOOLT 2T Tesh p3g, 009
5! 2lo2 ms. {s0, 1yg2°  le2te "ne s02e sope PYRE0.  vE0007  PGCOUle pSOGUY  0%0 e . w,ew  0%0 %
02°  ‘qev2 noi2 (9 6921 51 UL - n01Z  Q2000°  21600° gEvws0’ §fes0’ 00 906 0°0e  n20°' 1
dvi1gi@ UYBA r
W j8NdN, 8¢ O uz. HOYy NIN08 _N*3vis_ 9/7udv0d " 9/3ulg  dONgdd [ 1L L) $/0dY uAd \y way 19a? u0
c.n 1) a g 00190My NIw¥l  N7A¥y0  ®/3d0dn  979¥30 duudld ¢J Y] CTE) e SIMA 9741V daiv AV
wo i41v 9 o\.x didl N'wdLld N'LSTY e/ignMNL &/ 141 §/aud 13 $719 ¥ YiaWy iv $°47Y w0ra  1d
| . a_m,ﬂ mu.,w_m..-:; . . o Sixy
LELLACE TEX CLITRETY - TeesESRIRY [dWhgesesT T TGN
5§ ® 3T 0 & ~dy Mid O MM s 1vy
o2’ : <9 ‘o, *eele  “s6le w22y ‘w0t °y X LI IR L L L
v .q—nxﬁ wh nl 43 Ch Lh¥] ) u 1y AT M
o SINNOD NI SONIQYIH INiQg UnI2
: ' YREeY  T610001° Jo0ekelc S06/08% 0 YR00TE5 T Y00l T "So?tveT "T0n0df  e=udsn SinJiIT 4307 diivia
88°18°600 fLrigret v OTivis e Nny  &¢m 4g3g

301-099-005



1OOd 81 dVd VIR

] S L 30 ?E.SQHODQOM&_x
k~ o8 RTINS s .
- .00- ”Oﬁui o.ul “O’m.— .ma’- .thl wcl..ﬂ -
o eegt_ineg ‘ot -nO {i®nned? ‘eud .—oomi a1 AP i P s
— "2 1 L1} ‘ol " .cv:— ‘g 101 pgun0te Toncoots LigouYT " .
R L _theste_ ther ‘heeq_ trest  fRuL aroguls wlneuleiese] Pt
e T L T BT ne's oot _ fol0utn _Oneto’ feuoi’ _cemper _ hes Nl
. gie o= (I8 00ub-  Snis® " L.feedl  ecayput  0fge . 2yl Jtez
wg fete ‘ooz Cos Cioer 0 T R e e 52 it iy poi_sell_ul
v e I T ‘. g e e
i ‘g0 .mwo ey PEDY mn.oo.c = _gleon’e g0’ . ‘g
2wde . $1?nn 1ovg® 0( wd00( L ' £
Eles  ‘os 0212 nr0go°e ST YR Y'Y T g *ese 18g° .o
s a2 oty . ' - . rtglo* ), deeaure clu . lof ié= vne
(1] O.—Nl . (1.1 Y Onﬁ'. " [\1. B IR 2l19¢ vhcﬂf. . Ny € 61 5 o ——
s nmo—udoaailnfahubhlb 2’ theee Sorer=  ‘ole , - . t*e*  o19® o%044 NI
3 ¢ e tag? f‘..,.lllﬁoow,il.(.?o;_ .Mm_ A COI00®™  uhgap® A os! 9
, e T B b Fhua0ls (e2uLl @2ioul et e €5
P FTT ' _ oL s ety e e ente pse sl1tipe’
o6 -MMMM LTI TITCa C] ne’s vevto® gL .wmu\«%.lu,:«..uﬂ ,u..?,.lxm.“..”m Sgee
tee21 ‘056x  iet panl21evgg2’ o LT O o I A ]
11114 et . et ! . 4. “atia0ie T Fg 00 e :
SiLl= QOD sba . QOON— ONAOSQ 2sunpte Conc-.q\ ra&mw- - AR e
ansg §n . Oyag’e w . 0 ¢t € e &%
-Gl .Du” . ....Qﬂ 30—\@00. P . Zioe meGCOC 0 won 0y .QON.C e —
Gl enet {3 28 S0L°?7" nuyat o 90 ny'n ¥oRoo' arzev’ glisu' o.o 00 Qly:h _..,.:.o
7YY omana w“um “ﬁ‘n.q -QV- -m:\.M "ﬂv_ﬁsvl OM—— . o - ne U—O- hﬁ.— lowm n—'—
_ L1341 ¢ LI LA 6 ras _tc v . RS
W ‘qo0e .r-._ ..lr: “e?._ .:...v._q “ww“_“.. Wi’ pesaut e’ Jru T
108 ‘gvaw 22 vinn Njtoy®e _..rc_:“. :?:.:”0 1§420% o Juen w062 1e " iy
eI 0 —oag 992°0° nnget ¢ Nt Frielt efetl® ot I DY L
o » . ﬂd. '.‘1 ,$0l ﬂNF .—q - ytle ONC- [ IRl i
R el e e SRR
'« - —— b, e — ’ L] .
. i *qpoie *ugt ny “ova_ m::wﬂ--l(totr.abc“l‘o‘n..occ. 1L§00° . Rt i
A ° v ‘1mna fg2n " QNooQ am.m~wn¢.|||.l. L'V ||.|!o 3 . o [ L}
Qe 26 . " L0100 e . 0V a%420" 6% asn _099°g(="
o 29°2 . * e gfo0l0* . %6 v =09
%01 ‘o H £ on2°1GeEmpt 0 [ 94l 25614° o T 0. we 4 AP
e " Ilvt $ 007%9y £152° .a:on 'yupse ‘o R 0°2«  qz9° o's.t u £f 1
v rY I T4 S ¥ weS_ ‘et “le L) bange’ plodg® . : w2' 21
X AL dcaw:;l.:.\teamC?' ONQO.. ,s.».—snso. —:Mac- 12600° oeany® . -:n—— e
ﬂﬂﬂllqwdm UM . . : LYY ;_ca:ql:kN.mmmailqw-_‘mcn,!ow...xc.- n.m esn (S Ei="u0y
o0 .0&—. . - n.ﬂ&‘— OQth L) ..l,ll...:&i t . hie GV.&,G—‘QJJ‘!NA’..& ‘Dpy.ulzm yr c.ﬂu
. . s1e  gr2fiiecyc2? T T Y] Can T UL 3t U !
026 _iter _faz_ teree Jew ‘eeol a1 Teé T g et vt
—r . e T S P v ) .
SN T A C'L] LIRS T $~.MN whs Peqan’ L LI T P A o o1 .
. gt . T vins ) googu'e yagop® o t atn TGTL" L .
£21___*9s0 . o _ fpinnte  puyho? ong2u’s o LHo 0T " ni="¢n -
!otf.l'ﬂ.i—.ﬂ&.rl MN g enp’tt I N ne'e - wehet  Leent Y- TP : -o 50 Vot o 9
¢ ‘ou 2 TYALICA T M AR LIS PYT LI © teme  ayge ¥ el 1
sty ‘evsl . (1e? i Log 02" J €1 ve2° o
- '~ veis .—N -c—ﬂ -.Ct' e ON-ilui‘lo_-ﬂ. a.—._—caol OO.O » . . oo - {-—;
2l ‘og ¢ TWEE T 1gRg0T T T oy e gento’  (§196° . L .
NOSW 18NN e Adelt POUE  asduy? EY T At ¥ i e G- w2 *oun ., Us
ore thigil sMe R dar Maww L RN R 300e Ieioot pedevt biever e e ey
.3 i ] R . ;o Yo T TR
Uql&l.}h‘m:’ild.utt Jﬂwut “:—c:Lt ::.—.»& n.“““a_ Q/Mivgd 8/ WIg ar u..i,!!.:s. - .r..- vree beot cnm._ uQMm
9431 A'nd LI YA FILVETIIRIS "hed §7d9 - ey . &
‘ [— ) N_nuc m. 1411 o:n::r.-i...m\.»_urmi..3.:.::.:0 aJ m.“a.: aAd i st T
Ineva 1 Seand "L I AT e oM vy
VIYA AN 00 0 8717 T i Sina_ 2 5
e . _ ¥ Vigul " 1w ».w<¢u< _ddiY AV
S R Lk B AL ol ety MJ. 4°7 eurn e
*— e e ..v(...‘Al.lisv
@b ik 20 1834

A<30

301-099-005



.u* e0c_ ‘21gs
e 3 . (1% U ¥
-.& fw."-u eisl _ﬁa nau L20 5496 afn n9°1
at'In0s  ‘ser ‘ee £ nazq.-l.aoaﬂll-.._mi. 221
”M Otnn L) Yjufe oaat~ .,m)ib...l.il.h(M—lo. _4many’ 66200
1" Y CLTA Lo e o .
ﬂ g2 %11 ho- R¥fS ‘el g onrocg sw.qooq.clwﬂm.q.- Lhnaet> §%n .sN: wm.
mS- ‘one ‘e Y1 inglse Logel a1 ROTOETe aweto! Smf_ = 90LngTe 0Tes LBer_ef0%e12"00
o201 :la ml!\ﬂ.:.&»l fy52" Mooﬁ roruns 09 e e grosi® 0% 09 \..wzﬂ o omf -
LI ._Mu. I ZA R § seLle sifo0! . e Vil Wt e
mn it - (YA uﬁh—m B?Axu.xal.;ﬂﬁn.?o Ln10d ?Oa:bo "t . QhM_— -
slen 19°11 Ttesh T al100 S f16007 20y007e nu0 S n'g . g
QRtle Sgn2 o- OGM EITYYY . aa’ es2tu"  Tyn mnc:c.l (e .ﬂ.u: Lrtete"
2691 ‘slen 2 9e2%el nmm~. ThL0IT  thjens  ’eg D AT T T AR A S _ 9591 a3
o ser Ceeer eSenie eietl i T TL YR R T T e
—— - . T np—
Bz tsate___ fooan n.m.: LALLM Mwwwn. 968007 10570°=  &* Wil
Io.!.b n__en't rm—— un _ tntyn®s c. 1feue’ 0% 62 $ o e g .,mm..
sl ~a-o ._.. -h._&bo!.. . nats ntub™=  nglly Cig €l glShyte ntpe .9..»: n: g0
P65l *S0in et Sopenc "L 19905 eaime ¢ RS LT S 6S, dge-b v Yo
1 “eznw .“"M. T asl MM- :_.. ag00n" - Qle” 0 0k cﬁw wm
e - ’ - -
sli® i .Bw_ Toii 6E0N0°= 91§00° . o ne
oll= oN&ﬂl ° "6.9 QB(O- . :tul - W“O—o- 2 . &f-:cﬂ' A wan §0g°pe="*
MYTETIT “ﬂ -::in- 6nget Latie tganse 0 e - Suli® 20414 c.m.. ‘o5 nJr.\_dfc«.Nw'l
U %9t teq .MMNT “.:.:. Lhes 201 gutante _||-. ster §°61 it fe
e TILE ¢ ;Mm_ e wi00'® ayonp® v
o TTYioRE TR . Pon eeri gebmmes biwers guetu, lomeelr o ml et g
t90  *46%- ‘rfe  confl TR ety T AR NP A LI TYMTLE
oomml..uoann ..MM— vaqul a:n“. .:;t o i v Lhyoy s ﬂ.:.a.l 33 T cmnc
T "an SO AR08 ofer Ll ot 2
" : 1) ‘e taagt LT R YF I .
kL 2419 tiz90 LIYR -~
YL a:m o' 11 . K4 %4 S :;m.u :Nd::.o woQuo°®e 1M_,,_w. 18279 M Jheld £q°
sid mco_ M . ono £° vone' . nn'y . - . aGE00*  g2sat” oMnFOt %0 JCEL ] YT IMT.
291 *2€en .“ eoo 'S sana. = GJYuot Saqune . LT LT LT NOpe ne Qe b uT om
(1] 00—0 ‘ol .MW“ . o5l ,a”bl, “t—N 610" - - 919 0 911 e91"* "N
- . ! oT—N h“—ﬂ .000— JQAOQQ t_ﬁ:ou t&r._.a- pweng® .ON—— ) ’ i
1 Sitgn  ©9° 2nen noaoco.l elooo ptaco®a” ..v.‘c . 33 M mw-
091 99°11 _lenize . ¢ ag2iy’ ‘v, crfae..tx..,|1!,twa IS
e oSn Ao t®_n99 01°s vt 2ot A T 6(="u09
2191 *ufgn o) o: Tal ﬁ:rwdillv qmn .me:u “to AT 41 0 et o*-.u. nso:— 3%e 1
RLTLENY! Y ..o_uo_ Yoy Mm,_i\lzo_m.; qar 0.utl well o2
1 14 oahna 0t al -.Otv: :““ ano:_.U.il;xmAQDM n.w,v.;c. beny® ¢ HONH— .
" ‘gl 0L'T1 roaiZ0 eses’ on'h - B LBReta. 05010, eruvils esEnule 5 juse ile” nhuam
stet *10m q.mfbll“-h:-..a maﬂwq .tavm .o~—ao B TITomem o me . LAY 251" .‘_.m 5 L9 .-?-cuc
LI I T ¥ P ‘oSt 12 b rgeonts 9000 - RO I LN
PV 2y ry N e o -
0‘2 FHJCIP .mv— s:ﬂh.i.; - Qﬂwh.n A ﬂm-— . O—GOQ.! (mm.ooo T 61
48d ¢ sk in o {duayte At NG . oeli .
ulg wh 4 413 HOuy n* Y “VIdiH sllgn¥="Tgealnt on.,.uc..nl;..::e.o ”_.m *wan m»~ ¢s
AL .“; 008 Sty :.;<ua 073ls  Grmgend 0/ T nealtl wwfwfax;eh.w"|z.ax;, 4 AR P
° M 4 dedl n'witl ......5.__ TS e\ Wig AlNgad S19% L0000 Am.omi'.. )
4 n —hnd 0\_— 4 ! ALK 4} M | W\QU Srtind 19 s . &1
, Stav 3aueteu Cews aridfr st 1) §/n nad s < L
196 091710 In0 Aw ! 13 o : rx) iy L Iyey 0
AN PU 81 v YKL U.u_- 4
amces . 13v) R aq41Y AV
L &) ivug 131L In B3y
Y. idtugrense Ged v du/a id
i v

U YTY
i

A<3l

301-099-005



1.
ks >
™
E2lsove s110 85°12 nugi2s 2cue’ 0s°n <
§8l°¢0t * n60s ‘n209° 4 . .
i ooett ‘iies ey fiiz ospeet Cedw el tine JARLag6007 992000 GuGhet  anfd0r  €°n e LA
» (29 fee tuees Csal 0l20  ‘lege  tan Ny. LEONUD ruunile L1ule 000 cols utaTorx wed
. . ‘ 0 tito® . ‘ v o401 0
5 M.:!.uuu.n.lum:.wi:.:. 2596t ‘onsh  uthge ® en T anE T ot el VB wi w
9 aadia RIS bt d o ® L] ’ d
.mm o1 *usis mns QMM L] :pm. 1501 .o.nnﬁ.,ll.mc . -;.r: - 3.3:_..! T T T Y Tl . .:: _o.
' ‘qy ‘RoLle  *qe 1T ind L6f a0, T e P L P ST T ¢ Ml.z:Asmﬁ gorTsre’ 6@
. e iL ‘Gren 191007 Liulu® woles” “mwm“. M._ vw Tallel Tetsl T
. P o . - et visd :
e e e o e fne e T o
4 -3 L] . ‘ . T o ] e
2081 "IRES Y0l ¢MM¢M~ nwnM ‘hea ‘a3ui “oy sﬂ.— :saoc” PEA0N0°  ueENe’ o 1§00° " ety . L
v gEale ¥ c v w S atagl a0l e [ 1 rg €Y «®
$G 1 199E SinE g 1607 Mu,-&. oa&wk& LE6E0%= n%n ‘o o.m w. n69
R ‘ [72 SRR X 0 - Y R A 9% L S X
7] e AT 53 % ni 173 ne _ R T AN EELTY
521 “wmm ww.-m mmu.nwnm”“w. .ca~m‘a|x..ﬂcmrm-\.qm. ‘i’ Duate" ¢ . i
X ot andyu'e $ T T o g ey 3 een (4] .
2om1 0108 ia_ temee owo _ thwais Jset o Cae Ennt Pa2in’ meoty ST IR0 T ne2av T T I
- _ temel= t4ol T i LTI _”_"..:M”z.t gl c Y20 0%q ‘og ¢ w "ot c:oo
- . X = impl oom:_ AR 0o ! g1t
b . . "y D e ! r.llilno P4 WA v - t .
WM— .Mmum MM“nwr OWMﬁab 2596° ‘tanne n”omm.c She ' .u otl Mt
(801 *2raf  °is  ‘ua oevgniet 61 ALt 1 T Y nEaguts  90000%e L0§hGt  @eine’ 4 ety 1o
cant LA LT LR ot weTiT §eERhT T tanhgTe e £ 1 BACE YT
¢ CTLL af T te O I P I S SR B YL ned
"ue atigoH LR006® glzev”  mesiL® o.“, ~MM m S vtst T
a .. . AET — . .m [ T
@ o el e e e " .
sa¢t TpSnn 09 -wwm FEUERE2 9L . _9af] ‘hu - 0p0p0°e  Ylu00te nigog? 640" . e b
T Tee T T Maei® T s T ol SNCET pena0t  @uunyle Grliyl i e £'2  Cufe e¥ut9ie"ues
argn netlon's mmx:;.,fo.:o‘moiiwu..o.c vlu My 2o A1
{o " v . Ayt ) Pe T EEd"T wleT VY Yy
§0 Wit oL lT feas e, EC R Caame e e e
‘vob__‘2¥rf v Ors®L® gre2* “neg it tes YA E LM L LM LI S M T el ie*
: hh(ﬂ "L -Nmo—l -Gs \Nhom -MMMM MW“NO,_- FGCOCQC ﬁsﬂCC. ﬂﬂhN—..l “.M QMWQ chcmﬁlco.@\ﬂ
RS S SR - Osm‘o;n OwSJCc $an &o N 4 e e 1°6% 4
. o . . - PR . L X ¢ 3”" 879 Gs g .
WMM".-.MMwM :»m._ Fallle Yowol  *62141 qumm. . . L Ab vet_ue
AP N 0 AN b S S COE ST IR L B Lo 3
. . —- AN : . .
S 8 ‘we re2 ‘eF 1" ‘545 a“uM uww”h. mm:wo” mom:m.r,,.ch.ur-m s Mma-ommm HRFT -
- - O T \ * weslo weynt " Zint® G ] i ‘o Tt
P . - L K i g wiv® D .
xo:M »a_.._mz._. ”nn 9 441 Mg N0y n«““”M . _— e R A 1
TNV uun.. owa OUI®Ory 1fvva _ Grovan o\“.:.m.“.. u““Sm duMaa?  §/ad §/3gv BAd S
v 9 g4d1 NPRILTa flisl e/ snadl 97 vHO  dImdld  ad S/nd P bt sdn  INYY 80
SIav 33-vire La19 [ V) AT TSI TR T v SLaA__ 24"V daiy Av
0 T.L¥C 031380900 Six Liry Ladit 1w 8Ta VT Ea/n e
= eseee v uu«Lmilii. F.‘mc_
el ne 2w asly

301-099-005



Use or disclesure of @ata on this page is
subject 1o the restriction on the titie pige.

™M
[aa]
]
<
: . on'n . . . o021 . s
‘o0 ‘elos 96°11 mi1  0t00°T ‘LI ‘egos=  ‘asn 002  22610° 622007 11£00° esf00°  6'¢ ‘0L e"2.n  “wee
: ‘togy ° ! 1982% ‘e S1ige _60690°  59900° J5100°  20e00% 0°0 65 1iiw 0'Se
‘2i8" 800§ ngon voe LRC08 “reoh  Qgono’e tey00® Siont”  gfes0”  o0°t 60L° 0 .S+ ®nl° ¢
L3
0o’y ‘0dtt 1
L22  2Med ¥STS  Of1_ 9no0 1 Unig I “e02  SOmiuT  gne00. o¥100, wlnoo. 6’2 Yofs o"¢,n  0eg
‘012 Colow Him  tooLt eRf2°  ‘es§ tlegs ‘22 290ee 44907  9S000° op000, 2IW00T 070 Con 12w 6°ge 1
*g0n=_°*Slen  °‘f* ‘onen ‘29 “Lese ‘o1g 10060 269 _99000°c nggov® giye0. nuiev 0°g UgY® 0.5¢ 060 ®
. ] . o 08°s . ] . . T2t . o¢’
2011026 o€£°C 000  w200°1 &4l 19928 ‘10n 092 _@LfI0. 95000 0E100- efsfu- 1°f 055512,  “ne9
qm- S¥ef 20n 1211 cAg? 062 192 ‘a1 61 11240° ~ [S000. 450607 sfuc0; 4’0 ‘an e 0%0 1
*gze 'tz ‘n*  'e22¢ ‘g0 ‘1e1g ‘or? ‘9225 922  an000°’= o0§a00" 26001° 2SpOl 0°g 6i9° 0706 . Lp0° ¢
ot’ . . Lie o eo”
*y2= ‘goin @n’ 000, 1500°t  */e0° ‘oo2n=  ‘tinm s ~,=_am 25900° o2vn00°= 0to00* n* 008G 1ve, 69
ﬁm ‘noon .m—: 1q/ ugsel  toste Y 5d ‘nae t02e §£0.60 95000° trocu®= troov® 0°0 ‘2L 9Lev  0°0 ¢
12 "eb1r 0 e L9 "fetE '8 YL Letn 22000, imeDy  €SE60 iSfEe0 0 ¢ 1§97 0 .ve o020, 2
nile . crevy Lo’
sees Telzz e2Y 006, iSg0 T LIS ‘orrze ‘ise s 290007 wef90" €elte’= olony® ¥ TogsT €50, T nee
'S o6n2 ‘2¢2  J9o,  0pt2'  ltmie tne ‘12 vl2=  2gig0]  Gfuou’  gnulule groou® o' ) Loy v'o 1
r22= ‘el 0 ‘enz2  ‘ge “wing ] 502 §042  22000°  temn0’  60n60°  60nsu°  0°0 £59° 0°0n  220° 1
dvi4ig unBa r
Odm _48NdM) 48¢ O 443  WOWY N'708_ n'AuIe 9/Mam0d  943Vlg dudddd__ §/49 §/0dd L) ) wau 10s¥  m0
JIe w0 W gH [P] VOl*unME Nleva NPy 97IJMUAN 979V NN 40MNgld Ph) e7wd ¥Y2 [XJ SivA D 4V dai¥ AV
vug 4419 34 9748 4 d43) n"WdITd N°L411 9/ignuml 971410 §74wd 13 $710 &3 Viimg v §°41Y sO/A  le
e e CSTXY IuvIve e ) . . o -m:«
YIYO 03133dM02ien eceseSI Ny LdyHgeemeST T TGNy T T )
T ] Ca BT "o * wdy M3 T {96 “ne a vy
_ - 1€ °0¢ 00°59 ) L) ‘o ‘1616 “1g1e  ‘2mney  “ufol 4 ‘gndsl  “gle®  “yl29
ave [XRL S CTY = ) TP PR] “y 34 ) 19 3y +qs
$INNUI NI SONIUYIn nlOg Uyia2
B o "wEnem 610901= ‘nngantle Y5988 "0 T T %e0012= Pes9ti2 TT"s62095° "TOR0LE T ==03sn §1n317134303 dlivis
nr‘0s°00 SLr1gs21 PodTIvAS L ean &uw AW

301-099-005



A-34

09°2
oSt  Tode2 wiT12 €95, 158 %0 . . :
SEi=  ‘alwes ¢ v . . - v tetl 'e
.owml HBM¢M .mNn ﬂmn\. OWnN. toon 1Lh -“MM .Wnﬁo Mwhm—N. M“WMM- MNMNM. —o:ﬂo- n”n ‘eEs ola Ti “neo
o4 "oy 2% ‘ugw? 9 * 050§ ‘00 . b . , Mhotto 6o ‘08 Lo1L v'sye
R TRER2 _ CeLe? mp000°=  muguu’  g205u”  g6860°  ¢f? 95¢°  0'qy wom_ o
oot ‘efyl 95°12 sR%’  §566°  ° nw.m ‘et TN
. &Y _ " ° QOA.Q. ] ﬂ. . . r . . @
S T LI Lo T A e T L B e T A 14
26e¢s *12it  *nle *ngdl  ‘f§9 “Leog  ‘on canit teser e ile. Tlguee Goifle eeode T T ¢ Mt T
} . [ CXUT AL IS B 471) gansi gsnge’ 0% o§L° 0 %y nel’ o
fe"2 T
o1  “nipf 29°12  e¢° . M
LS 1566 ‘el tappge . . N . 1efl 19°
b0 temes Cise 064’ asfet  taie A S I 2uono’ ileno 122807  67€  tetg elf,21 “nee
CEee HdE  thseT Yagng T g0 T 'egen oty T sl 9%t §ELn0 n6000° riyon’ . . . “te
L® "wth 2] ngug £Q 2nan ol "leng Thets T Pannne Tl g .- T a___@twlos  0%0  Sew 1ol utgi=
. LA A A A T AL 'y 9F¢” s vt @
e =& L 2 ?m.r
€T "ship oiie tinm, 55 T ey — e $eee ‘1 .
*s21 ‘9§ ‘oif  ang' M“ww. i ooel et 2t 66210 66000 = nig¢00 15290 nn .,M__ T -
eg9Ge 4 . ‘ot . e1s Eyoe ts! 6RG®  In£50°  £8900° e . . . LLots 6 1,8 n6d
*995 'suin L2 ‘Lols €9 CLLsh 521 *coln ‘Q21n  §yqdo0te vOL - 8g200  gLlle 00 N 9,6 00N ¢
. 21 LY ihgly VEEHU . 152R0 0°¢ gL' 0.0+ 51" ¢
L . [ ] 9—.3 o
anl  “toum $at2 rs2° ysae®  nd Syunh oo . “ient 29°*
. . o ,ne® I . . . Y
531 Ttsees  Cows o eunliTTeeg2" T less e W JOub o SERIeT Glenon igRn0l elgtul wTm TAEG nigLf Cneo
*erge ‘rgyr ‘gre 0 . . . ol uég N6/ 90 §%000 1e0n” squL" ey . L
v s 2zon ‘59 6est 591 “Yebw  ‘elew  ca000'e elgne’ emebo” fewse®  0°f v e a« V%2 1
el Lpv®  enwbl, §2veo 2°s erd' 0'gw el @
PERELE
Q4 LSnhiant  4Sg 6 442 17Ty 3] neYIn ‘. o~ -
e Y] ~ oA e r:_..ﬂ.rt :.c¢.;.~. M.“«..u.w. M“M.a.“:“. ““..””_—m uaxllw m\mu S/70nmd med I ClM” 10wV r_”
i 4 E “ . . St A LR ¢ ’ . e -
F2rd 1417 9 1749 3 A4 N'uULTa 0f1gl ) 97 gl 071400 €ra..)d 1y M\zw J“u Y Siud 3 40V dat? AV
. STAY )uviivm 4 m_w< Y1341 1~  s"3:% wu/a 4
. 2RIk FRELL DM RN o __ . ®me=acG[YY jgVrSeecns Uiiw
Ly cire 2in Lg

301-099-005



